







































beams ... 

mechanical excellence. .. 
peerless performance ... 
top to bottom. 



The outstanding antenna system of well known DXer 
Don Schliesser, W6MAV/K6RV, is shown in the 
above close-up photograph. A full view of the com¬ 
plex is shown in the smaller right-hand photograph of 
Dons beautiful, htgh-on-a-hilltop home 

After careful consideration. Don chose KLM mono¬ 
banders, top to bottom; five beams Jopped by a 
4 element 40, a 5 element 20, a 6 element 15, a 5 
elemenMOand anil element 2 meter beam. Mel and 


Mike of KUVf are indeed proud that their high per¬ 
formance antennas were selected on a merit basis 
over others considered by Don Schliesser. 

The KLM product line also includes HF VHF and 
UHF antennas in a very wide variety of configura¬ 
tions. log periodic types for commercial and military 
applications plus the rotors pictured. 

See your KLM dealer and pick up a catalog before 
naking any antenna decision. 




KR-4Q0 azimuth rotator 



electronics 


17025 Laurel Road. Morgan Hill. California 95037 (408) 779-7363 



Kft-500 elevation rotator 
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A Versatile 
System 
That 

Meets The 
Changing 
Needs Of 
The Electronics 
Industry 

Davis 500 MHz 
Frequency Counter 


Features 

10 Hz to 500 MHz 

TCXO Standard* ± 2 ppm, 15-55°C 
(i 300 Hz a! 150 MHz) 

High Input Sensitivity, 30 mv at 50 MHz 
8-Digit Display (for more accuracy) 

Automatic Decimal Point Placement 

Automatic input Limiting 
( eliminates input level adjustment) 

Automatic Self-Check 

Selectable Gate Times, 

1 ms (for rapid reading) 
and 1 sec (for maximum accuracy). Provision 
for 10 sec (for maximum accuracy at low 
frequencies) 

Plug-In Time Base (for future options) 

Plug-In Prescaler (for future options) 
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Options 


Preamp Probe -- designed 
to probe mi mature 
equipment Increases 
counter sensitivity to 
15 mv as 500 MHz. Works 
on most counters 

*■■■■. .A. e.ai.a .a**. 


High Impedence Probe — 
increases impedence to 
10 m-ohm for use below 
50 MHz, Works on most 
counters ..$15.00 


Low Pass Probe — for 
measuring audio 
frequencies Works on 
most counters _ $15*00 


Large {.43 f '| Digit 
Option, available on 
preassembled model 
only _........ $10.00 


Prices 


S 24 9.95 


50© MHz Kil (TCXO standard) 

(for preassembled and calibrated TCXO add S5.00) 

Complete Kit Includes all parts, drilled and plated PC boards, 
cabinei, switches, hardware and a complete instruction manual 
with calibrating instructions Appro* S hrs to assemble 
Factory service available for $25.00 
All pans are guaranteed for 90 days 
Transformer guaranteed for life 

500 MHz Factory Assembled , , .,,., .. $949-95 

Factory assembled units are tested and calibrated to 
spec if leal ions, and are guaranteed for I year 
Transformer guaranteed for life 

Shipping Charges ................. .... 12*00 

Instructions and Calibrating Manual .... 13-00 

(refundable wifh purchase! 


Crystal Oven Option 
(plug-in) — increases 
accuracy over a wider 
temperature range. 

± 5ppm, 0 to 60°C 
........ _ $49.95 


12-Volt DC Option for 
portable operation 

... $ 10.00 


DAVIS ELECTRONICS 

636 Sheridan Drive 
Tonawanda, New York 14150 
(716)874-5848 




10-Sec, Time-Base Switch 
Option — extends low- 
frequency accuracy 

... $ 10*00 


Digital Temperature 
Converter — displays 
temperatures from 
0 to 100°C Works 
on most counters (probe 
included) ...$69.95 
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EDITORIAL BY WA YNE GREEN 


ARE YOU MISSING SOME 
GOOD ARTICLES m KILOBAUD? 

YES! 

Our policy is to make sure that 
articles are not reprinted between 73 
and Kilobaud ... and this means that 
you are missing a lot of very 
important material if you are not 
getting both magazines. 

The articles in Kilobaud covet a 
wide range of topics, centered on the 
new microprocessor chips . .. articles 
on wire-wrapping, how memory 
works, the new printers, handling lCs r 
surplus keyboards, video terminals, 
video generators, and a lot of stuff on 
the various microcomputers and 
programs for them ... a whole tot. 

Most of this material will be pub¬ 
lished just once, so you'll need your 
back issues of Kilobaud to use as a 
library for reference . .. on business 
programs, games, operating systems, 
interconnections of popular boards, 
etc. 

You'd best send in your sub 
schption now .. , before this new 
scene gets too far away from you. It's 
going to be big , . . and fun . ., and 


there is more opportunity here than in 
anything we've seen in the past. 

Send in your subscription to 
Kilobaud and find out why it is the 
most popular small computer maga 
zme out. It's just as packed with good 
articles as 73 .. and you already have 
the background to understand them. 

OPENINGS AT 73 

The staff at 73 is at an all-time high 
, . . and still more are needed to 
pursue the expanding magazine, book, 
and computer aspects of the business. 
Help is needed in the form of a 
dyed-in-the-wool amateur with writing 
and editing experience, 10 help with 
the rapidly growing book department. 
Help is needed in drafting, We need 
someone to work at 73 and draft the 
schematics for the magazine. Com¬ 
puter programmers and technicians 
are needed to help with the develop¬ 
ment and production of business and 
educational programs for microcom¬ 
puters. 

Oddly enough, Kilobaud Magazine 
may surpass 73 in revenues within its 
first year of publication, and the sale 


of computer programs is expected to 
soon dwarf both magazines in sales. 

Our first big exposition, 
COMPLFTERMANIA™ -.vi:l be held 
in Boston in late August, and is the 
first of many such expositions we'll be 
running. This show is budgeted at 
$350,000. so it is a big undertaking 
Further shows are being planned for 
San Francisco and other cities, using 
the team which will be putting on 
COMPUTE RM AMI A. Not bad for a 
tiny group of people in New Hamp 
shire who are having the time of their 
I ives. 

CODE LEARNING 
SYSTEMS STUDIED 

A recently released study from the 
University of Southern Illinois showed 
the results of a series of code learning 
Tests, 'he conclusions 10 be drawn 
from these tests were inescapable. 

This was essentially a test of the 73 
system of learning the code vs. the 
system used by most other code 
courses (such as those from the 
ARFtL). The main difference is that 
the 73 system starts beginners out 
with the sound patterns of code sent 
at 13 words per minute, whife the 
others start out with the individual 
characters sent at a very low speed 
and change the sound patterns as they 
speed up. 

The result, as has been noted in 73 
before. Is that the 73 code tapes do 
not have the pronounced learning 
plateau to be surmounted that other 
tapes do. Thus the 73 tapes require 
substantially less time for mastering 
the code. 

The faster learning with the 73 
code tapes results in a much higher 
percentage of Novices being licensed, 
and far fewer dropouts in the Novice 
courses run by clubs. Clubs running 
Novice or Tech lor General, for that 
matter} programs should make note of 
this and use the 73 Morse code tapes 

I/O MAGAZINE 

The first hobby computer magazine 
in Japan got started last November. 
The editor and publisher is a very 
active ham and computer fanatic by 
the name of Nishi, Where did the 
magazine's name come from? From 
the i 0 section of 73 - which he's 
been reading for years 

Nishi came up to visit 73 HQ last 
winter — a most interesting and enter 
taining chap. i; is a little unsettling to 
see what Nishi has done so far.. . and 
he s only 21 years old! He's been into 
computerized music for several years 



Nishi, Sherry , and Wayne in Los Angeles. 


Continued on page 16 
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There are a number of good 2 meter F M transceivers on the market. You may already own one. 

But, even if you do, we suggest that you put your radio to this test And, if you're thinking of buying 



one r this test should be a helpful guide. 

Is it PLL synthesized? 

Does it have 100 channels (88 pre-programmed)? 
Does it have 1 2 extra diode programmable channels? 
Does it have single knob channel selection? 

Does it have a LED digital frequency display? 

Dos it have a powered tone pad connection? 

Does the receiver have helical resonators? 


NO 

YES 

□ 

□ 

□ 

□ 

□ 

m 

□ 

□ 

v. rv 

□ 

□ 

□ 

□ 

□ 

□ 








If your answer is NO to any of these, the TR-7500 is the radio that you should own. And, 
in addition to these important features, you get proven Kenwood quality, value end service. 


TR-7500 

pecifications 


* 












uctors: Transistors 
FETs 

IPs 

Diodes , 

Frequency Range: 146.01 to 147.99 MHz 

Mode FM 

No of Channels 100 

Operating Temperature: — 20 to 

* 50. degrees C 

Power Voltage II5 to 16.0V PC (118V 
DC nominal) 


’ ;r 


Grounding Polarity Negative ground 
An terse a Impedance 50 Ohms 


Current drain: Less than 0.5A in receive 
with no input signal 
Less than 3A m transmit 
(HI) less than 1.5A m 
transmit (LOW) 
fat 13.8V DC) 

Dimensions: 172 mm (6—3/4") wide 
250 mm (9 - 7/S'") deep 
75 mm (2-15/16") high 
Weight: Approximately 2.2 kg (4.E lbs.) 
TRANSMIT SECTION 

RF Output Power High: 10 Walts 
Low. 1 Watt 
(approximately) 
Modulation Variable reactance 
frequency shift 
Frequency Deviation ■ 5 KHz 
Spurious l&daation Better than SOdB 










Tone Pad input 
Impedance. 600 Ohms 
Microphone; Dynamic microphone with PTT 
switch, 500 Ohms 
RECEIVE SECTION 
Receive System Double conversion 
superheterodyne 

Intermediate Frequency: 1st IF 10 7 MHz 

2nd IF 455 kHz 

Sensitivity Bette? than U 4 uV- foi 20d6 
quieting Better than 
1 uV for 30d R S/N 

Squelch Sensitivity: Better than 0.25 uV 
Selectivity: 12kHz at —6dB down 
40 kHz at -7DdB down 
Image Rejection Better than — 70dB 
Spurious Interference: Better than — 60dS 

Audio Output More than 1.5 watts across 

8 Ohms load OT distortion 

= ' - " \ 

Intermodular! on Better than 66dS 




■: 
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A NEW STANDARD IN 
ONOMY TRANSCEIVERS 


The NEW TS-520S combines all of the fine, field-proven characteristics of the original TS-520 together 

with many of the ideas, comments, and suggestions for improvement from amateurs 
worldwide. Kenwood's ultimate objectives... to make quality equipment available at reasonable prices. 


FULL COVERAG ; TRANSCEIVER 

The new TS-5 20S provides full cover¬ 
age on all amateur bands from 1 8 to 
29 7 MHz Kenwood gives you 160 
meter capability, WWV on 15.000 
MHz,, and an auxiliary band position 
for maximum flexibility And with the 
addition of the TV 502 and TV-506 
transverters, your TS-520S can cover 
1 60 meters to 2 meters on SSB and CW, 

DIGITAL DISPLAY DG-5 (option) 

The new Kenwood DG-5 provides easy, 
accurate readout of your operating fre¬ 
quency while transmitting and receiving 

OUTSTANDING RECEIVER 
SENSITIVITY AND MINIMUM 
CROSS MODULATION 

The new TS-520S incorporates a 3SK- 
35 dual gate M03FET for outstanding 
cross modulation and spurious response 
characteristics The 3SK3 5 has a tow 
noise figure (3 5 dS typ ) and high gam 
(18 dB typ ) for excellent sensitivity 

NEW IMPROVED SPEECH 
PROCESSOR 

A new audio compression amplifier gives 
you extra punch m the pile ups and 
when the going gets rough 

VERNIER TUNING FOR FINAL 
PLATE CONTROL 

A new vernier tuning mechanism allows 


easy and accurate adjustment of the 
plate control during tune-up 

FINAL AMPLIFIER 

The newTS-520S is completely solid 

state except for the driver (1 2 BY7A) 
and the final tubes Rather than substi¬ 
tute TV sweep lubes as final amplifier 
tubes in a state of the art amateur trans¬ 
ceiver, Kenwood has employed two 
husky S-2001A (equivalent to 6146B) 
tubes These rugged, time-proven tubes 
are known for their long life and superb 
Imea rity 

HIGHLY EFFECTIVE NOISE 
BLANKER 

An effective noise blanking circuit 
developed by Kenwood that virtually 
eliminates ignition noise is built-in to 
the TS-5203, 

RF ATTENUATOR ^ 

The new TS-520S has a built-in 20 dB 
attentuator that can be activated by a 
push button switch conveniently located 
on the front panel 

VFO-520 — NEW REMOTE VFO 

The VFG-520 remote VFO has been 
designed to match the styling of the 
TS-52GS and provide maximum oper¬ 
ating flexibility on the band selected 
on yourTS-52GS 


AC POWER SUPPLY 

The TS-520S is completely sell-con¬ 
tained with a rugged AC power supply 
built-in The addition of the DS-1A DC- 
DC converter (option) allows for mobile 
operation of theTS-520S, 

EASY CONNECTION PHONE PATCH 

The TS-520S has 2 convenient RCA 
phono jacks on the rear panel for PHONE 
PATCH IN and PHONE PATCH OUT. 

GW-520 — CW FILTER (OPTION) 

The CW-520 500 Hz filter can be easily 

installed and will provide improved 
operation on CW, 

AMPLIFIED TYPE AGC CIRCUIT 

The AGC circuit has 3 positions (OFF. 

FAST, SLOW) to enable the TS-520S 
to be operated in the optimum cond< 
tton at all times whether operating CW 
or SSB. 

The TS-5205 retains all of the features 
of the original TS-520 that made it tops 
in its class R1T control * 8-pole crystal 
filter * Built-in 25 KHz calibrator * Front 
panel earner level control * Semi-break- 
in CW with sidetone * VOX PTT MQX * 
TUNE position for low power tune up 

* Buill-m speaker * BurlMn Cooling Fan 

* Provisions for 4 fixed frequency chan¬ 
nels * Heater switch 










































Amateur Bands: 16010 meters 
plus WWV (receive only) 

Modes: USB. LSB, CW 
Antenna Impedance 50-75 Ohms 
Frequency Stability Within ' 1 
kHz during one hour after one 
minute of warm up, and within 
100 Hz during any 30 minute 
period Iherealte-r 
Tubes & Semiconductors 
Tubes 3 

(S2G01A x 2. J7BY7A) 

Transistors 52 

FETs 19 

Diodes 101 

Power Requirements: 120/220 V 

ac, so/60 Hz, m v m 

(wrth optional QS IA) 

Power Consumption Transmit: 

280 Watts Receive 26 Watts 
(with healer off) 

Dimension 333(13^1 W t 153 (6 0) 
H n 335<I3 (13 3/16) D mmimcb) 
Weight 16 0 kg{35 2 lbs) 
TRANSMITTER 

RF Input Power SSB 200 rtalts 
PIP CW 160 Watts DC 
Carner Suppression Better ,f r:ajr 

40 m 

Sideband Suppression Better 
than -50 dB 

Spurious Radulion Belter than 
40 dB 

Microphone Impedance 50k Ohms 
AF Response 100 to 7.600 Hr 


RECEIVE ft 

Sensdmty 025 uY for 10 dB 
(S+N)/N 

Selectivity SSB 2 4 kHz/-6 dB, 

4 A kHz/40 dB 

Selectivity: CW; 0.5 kHz/4 dB. 

I 5 kHz/60 dB (with optional 
CW420 filter/ 

Image Ratio; Belter than 5Q dB 
II Rejection; Better than 50 dB 
AF Output Power 10 Watt (8 
Ohm toad, with less than 10% 
distortion) 

AF Output Impedance 4 to 16 

Ohms 

DG-5 

SPECIFICATIONS 
Measuring Range. 100 Hz to 
40 MHz 

fnpul Impedance 5 k Ohms 
Gale Time 0,1 Sec 
Input Sensitivity 100 Hz to 40 
MHz 200 mV rms ar over. 10 
kHz to 10 MHz 50 mV or over 
Measuring Accuracy Interns: time 
base accuracy -0! count 
Tune Base: )0 MHz 
Operating Temperature 10 ro 
50' Zfir 122- F 
Power Retirement Supplied 
Irom TS 520S or 12 to 16 VDC 
t nominal 138 VDC) 

Dimensions 167(6 9/16) W * 

43(111/16) H i 26800 9 16) D 
mm(mdi) 

Weight 13 kg(2 9 lbs) 




(optional)_ 

The luxury of digital readout is available on the TS-520S by connecting the 
new DG-5 readout (option) More than just the average readout circuit this 
counter mixes the carrier, VFG, and heterodyne frequencies to give you your 
exact frequency, This handsomely-styled accessory can be set almost any¬ 
place in your shack for easy to read operation , or set it on the dashboard 
during mobile operation for safely and convenience, Six bold digits display 
your operating frequency while you transmit and receive. Complete with DH 
(display hoid) switch for frequency memory and 2 position intensity selector. 
The DG-5 can also be used as a normal frequency counter up to 40 MHz at 
the touch of a switch (Input cable provided ) 

NOTE: TS-52Q owners can use ihe DG-5 with a DK-520 adapter kit 




, DG 5 connections 

?• 1 

, Phone 


■ ^ ■* 1 

L^' patch 

: 

V»t connections 

. * i 

'vX Irani v^ner jack 


Receive 

antenna 

SA TC r 


120V 220, iwich 
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WHO ELSE BUT KENWOOD CARES ENOUGH TO OFFER FINE AMATEUR RADIO GEAR IN ALL THREE SEGMEN TS 
OF THE RF SPECTRUM HF VHP AND NOW UHF EQUIPMENT FOR THE NOVICE JUST COMING UP FROM CB TO 


THE EXTRA CLASS OLD TIMER . PORTABLE, MOBILE OR BASE STATION, 2 METER OR 6 METER OR EVEN THE 
SPECIAL INTEREST OPERATOR WHO WANTS A ' KENWOOD QUALITY 450 MHi RIG LIKE THE TR-8300 ‘ A DEDI¬ 
CATION TO DESIGNING AND BUILDING THE VERY FINEST EQUIPMENT POSSIBLE A DEDICATION TO INNOVATIVE 
ENGINEERING BACKED BY A SOLID SERVICE POLICY A DEDICATION TO 

GIVING YOU MORE SATISFACTION FOR EVERY DOLLAR YOU SPEND WHO 

ELSE BUT KENWOOD. THE 1 iA A PACE SETTER tN AMATEUR RADIO 

THE TR-8300 IS KENWOOD S NEWEST OFFERING A 450 MHz MOBILE BASE STATION RUNNING 10 WATTS 





WITH 22 CHANNEL CAPABILITY 

























































































ALTHOUGH EVERY KENWOOD PRODUCT LINE IS CAREFULLY MANUFACTURED, FACTORY TESTED AND TESTED AGAIN 
UPON ARRIVAL IN OUR CALIFORNIA FACILITY, A UNIT MAY NEED SERVICE AT SOME FUTURE DATE. IN ORDER TO 
GUAR ANT EE THE BEST LOCAL SERVICE NATIONWIDE. KENWOOD HAS CAREFULLY SCREENED AND CHOSEN A 
SELECT GROUP OF DEALERS WHOSE SALES AND SERVICE PERSONNEL ARE THOROUGHLY FAMILIAR WITH KEN¬ 
WOOD PRODUCTS, WHO STOCK THE CORRECT PARTS, WHO ARE KEPT UP TO DATE ON SERVICING TECHNIQUES 
AND WHO. OF COURSE. HAVE THE SOLID BACKING OF KENWOOD'S FACTORY TRAINED STAFF. 

WHEN YOU BUY YOUR KENWOOD PRODUCT FROM AN AUTHORIZED KENWOOD DEALER YOU CAN BUY WITH 
CONFIDENCE. 


FOLLOWING 
IS A LIST OF 
AUTHORIZED 
DEALERS. 

(As of May 31 19771 


A RIZO N A 

Power Communications* 

6012 North 27th Ave 
Phoenix, AZ 8501 7 

ALABAMA 
Long s Electronics 

3521 10th Ave North 
Birmingham. AL 35234 

CALIFORNIA 

Gary Radio 

B199 Claremont Mesa Blvd 
San D<ego. CA 92112 
Ham Radio Outlet 
999 Howard Ave 
Burlingame CA 94010 
Ham Radio Outlet 
13754 Vidory Blvd. 

Van Nuys. CA 91401 
Hanry Radio. Inc. 

11 240 West Olympic Blvd 
ios Angeles. CA 90064 
Hanry Radio, Inc. 

931 North Euclid 
Anaheim. CA 92801 
Webster Radio 
2602 East Ashian 
Fresno, CA 93726 

COLORADO 

CW Electronics 
1401 Blake St. 

Denver, CO 80202 


FLORIDA 

Amateur Electronic Supply 
621 Commonwealth 
Orlando, PL 32803 
Amateur Radio Canter 
2805 N E Second Ave 
Miami. FL 33137 
Grice Electronics 
320 East Gregory St 
Pensacola. FL 3 250! 

HAWAII 

Lefayatia Radio Company 

1111 Me Cully St. 

Honolulu, HI 96014 

ILLINOIS 

Erickson Com muni cat ions 
5935 North Milwaukee Ave 
Chicago. IL 60646 

Klaus Radio. Inc 

8400 North Proneer Parkway 
Peona IL 61614 

INDIANA 

Graham Electronics 

133 South Pennsylvania 
Indianapolis. IN 46240 

Hoo&iar Electronics 

43 8 Meadows Shopping Center 
Terre Haute, IN 4 7802 

IOWA 
HI. Inc. 

1601 Avenue D 
Council Bluffs IA 5!501 

KANSAS 

Associated Radio Comm. 

6012 Conser 

Overland Park, K5 66204 


MAINE 

Craig Radio Company 

Route 1 By-Pass. South 
Krttery ME 03904 

MARYLAND 

Electronic International Service 

11305 Elkm St 
Wheaton. MO 20902 
Professional Electronics 
1710 Joan St 
Baltimore, MD 21204 

MICHIGAN 

Electronic Distributors 
1960 Peck St 
Muskegon Ml 49441 
Radio Supply & Engineering 

1207 W V4 Mile Rd. 

Dawson, Ml 40017 

MINNESOTA 
Electronic Center 
127 Third Ave North 
Minneapolis. MN 5540T 

MISSOURI 
Ham Radio Center 

8342 Olive Blvd 
St Louis MS 63132 
Henry Radio Company 
211 North Mam St 
Sutler, MS 64730 
Midcom Electronics. Inc, 

2506 South Brentwood 8lvd, 

Si Louis, MS 63144 

MONTANA 
Conley Radio Supply 

318 North 16th St 

BfHings. MT 59101 

NEW MEXICO 
Electronic Module 

601 North Turner 
Hobbs, NM 88240 


NEW YORK 

Adirondack Radio Supply 

185 West Mam St 
Amsterdam NY 12012 

Harrison Radio Corporation 

20 Smith St 

Farmmgdale II. NY 11735 

NORTH CAROLINA 

Freck Radio Supply 

2 52 Patfon Ave 
Asheville. NC 28801 

Vickers Electronics 

500 East Main St 
Durham. NC 27702 

OHIO 

Amateur Electronic Supply 

17929 Euclid Ave 
Cleveland OH 4411 2 
Srepco Electronics 
314 Leo St. 

Dayton. OH 4 5404 

OKLAHOMA 
Derrick Electronics 

714 West Kenosha 
Broken Arrow OK 74012 
Rad k> Inc. 

1000 South Mam 
Tulsa. OK 74119 

OREGON 

Portland Radio Supply 

1234 S W Stark St 
Portland, OR 9 7205 

PENNSYLVANIA 
Electronic Exchange 

136 Mam St. 

Souderton. PA 1B964 

Mamtronice 

4033 Brownsville Rd 
Trevose, PA 19047 
JRS Distributors 
646 West Market St. 

York. PA 17404 


SOUTH CAROLINA 

Accutek Inc. 

420 Laurens Rd 
Greenville SC 29607 

SOUTH DAKOTA 

Burghardt Amateur Canter 

124 First Ave N.W. 

Watertown SD 57201 

TENNESSEE 

Sere-Rose Sr Spencer Elec. 

1465 Wells Station Rd 
Memphis. TN 38108 

TEXAS 

AGL Electronics* 

3068 Forest Lane ®309 
Dallas. TX 75234 
Douglas Electronics 

1118 South Staples 
Corpus Christt. TX 78404 

Electronics Center 
2929 North Haskell 
Dallas, TX 75204 
Madison Electronics 

1 508 McKinney Ave 
Houston TX 77002 

UTAH 

Manwill Supply Company 

2 780 South Mam St 
Salt Lake Oty UT 84115 

WASHINGTON 
A8C Communications 
17541 15th Ave. N E 
Seattle, WA 98155 
Amateur Radio Supply Company 
6213 —13th Ave South 
Seattle. WA 98108 

WISCONSIN 

Amateur Electronic Supply 

4828 West Fond Du Lac Ave 
Milwaukee. Wl 53216 

'Pending 
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Looking We st 


Bill Pasternak WAGfTF 
24854-C Newhall Aw, 

Newhaii CA 91321 

For eleven years it was known as 
the Lockheed Burbank Hamfest, a 
nice little ger together sponsored hy 
the Lockheed Amateur Radio Club, 
Lockheed Employees' Recreation 
Club. I have always enjoyed it t as it 
pve me a chance to eyeball many of 
my peers without having to travel a 
few thousand miles to do so. Each 
year, though, I noted that it drew 
more and more attendees and a 
greater number of exhibitors - in 
general, it showed a definite growth 
pattern. 

This year, renamed the "12th 
Annual Los Angeles Amateur Radio 
Convention" by its sponsors, the old 
Burbank Ham test reached the status 
of a "great one" in your reporter’s 
opinion. Along with Dayton and 
Atlanta, it truly fulfills the goal it has 
set for itself: to educate and entertain 
Like Dayton and Atlanta, the L A. 
convention features exhibits both of 
manufacturers and of the special 
interest variety, such as one depicting 
an early amateur station. Also like 
both Dayton and Atlanta land unlike 
5AR0C), there are ongoing symposia 
on just about any topic that you 
could dream of- At this convention, 
the sponsoring organization makes 
sure that everyone in attendance 
leaves with a feeling of satisfaction. 
Moreover, if someone happens to win 
a prize valued at more than $30. he 
need not be present to claim it. All 
prizes whose value exceeds that figure 
are shipped to the winner. That’s a 
comforting thought when the grand 
prize happens to be an FT 101 El 

You might get the idea that I 
enjoyed my visia to "beautiful down¬ 


town Burbank." It’s really mors than 
that. I know a lot of the people 
involved in putting on this annual 
show. I have had the opportunity to 
sit with them and speak with them, 
and I know full well the measure of 
total devotion that goes into making 
each year's Los Angeles Amateur 
Radio Convention a greater success 
than the fast. It's a convention put on 
by hams for hams, and the level of 
pnde is evident. Whether you are an 
jvid DXer; an OSCAR enthusiast or 
are interested in finding out about the 
latest equipment available to locale 
the turkey who's jamming your favor- 
tie repeater, you will find something 
of interest in Burbank. I predict that 
next year will be even better. 

For information on next year's 
"13th Annual Los Angeles Amateur 
Radio Convention," write to the 
Lockheed Amateur Radio Club, 2814 
Empire Avenue, Burbank CA 91504, 
Who said 220 never has band 
openings! As I sat here writing this, I 
received a call via WR6AWG from 
Warren Andreasen N6WA/WA&JMM, 
who related the following: The other 
evening, while taking advantage of the 
well known Southern California 
"inversion/' Warren was in GSO with 
Lon Albright WGSLF on 223.5 MHz. 
Lon happens to be located in San 
Diego, which makes for a 90 mile or 
so path (which in itself is not bad, 
especially since Warren's abode is in 
the center of the San Fernando 
Valley). Shortly after signing with 
Lon, Warren noted another conver 
sation on 223.5. It was in Spanish, 
and each transmission ended with the 
telltale "crash" of some form of relay 
device [such as a repeater). Since he 
neither speaks nor understands the 
Spanish language, Warren could only 
make a supposition as to what he was 


hearing, based upon his beam heading 
and his working knowledge of 220 
activity, His conclusion was that he 
was hearing the La Paz, Mexico, police 
department, which operates on 223.5 
— and also happens to be about 1,000 
miles away, if such was the case, then 
N6WA/WA6JMM probably holds The 
unofficial 220 MHz SWL DX record, 
thanks to a hand from Mother Nature, 

Month after month I keep for¬ 
getting to do something, so before l 
forget again, here goes Question. 
What's an FM-144DX? Answer: It's a 
mistaken nomenclature for what is 
really an FM 28, manufactured and 
distributed by Clegg Communications. 
The real question, still unanswered, is 
how I came to make the mistake in 
the first place. To date f do not know. 
My notebook from SARQC is chock- 
full of goodie information gathered, 
and includes the notation "New Clegg 
2 meter radio — FM-144DX — refer 
pictures two and three roll B." How¬ 
ever, after submitting the article for 
publication. I happened to cal! Ed 
Clegg to set up an interview appoint¬ 
ment for an article soon to appear in 
this magazine, and he informed me 
that my model designation is not 
exactly the correct one. Even funnier, 
since the article had already appeared 
In prim, he was receiving inquiries as 
to what an FM-144QX was. To 
compound matters, I mentioned the 
whole thing to Bill Orenstein KH61AF 
(who happened to spend a lot of time 
playing with the radio at SARQC) and 
he confirmed again what Ed had 
already told me on the telephone. 

Three weeks later, along with Larry 
Levy WA2INM, I was in Ed's office 
holding In my hand the very same 
radio that I had played with st 
SARQC - dearly it reads FM 28, 
How and where I ever came up with 
"FM 144DX/' I will never know. I am 
going to "cop out" on this one and 
blame it on too much Las Vegas night 
life or something like that. However, 
those of you who already own one of 


these beauties know that I was correct 
on two points: It is a radio that does 
everything the advertisement prom¬ 
ises. ano it’s available at a price mosi 
any ham can afford It also happens to 
be backed by one of the finest and 
most reputable manufacturers In the 
amateur radio field today: Ed Clegg 
W3LQY. That in itself means a beck 
of a loti 

Many of you write to ask why I do 
not spend time discussing alt the 
rulemaking proposals flowing forth 
from the FCC in Washington, It's 
simply a matter of publication lead 
time. What you are reading today was 
written at least sixty days ago, and 
any discussion of pending legislation 
written now would be a moot point 
by the time you read it However, 
here is a brief synopsis of the points I 
covered in my official replies to a few 
of the dockets and RMs. 

Qn repeater'remote deregulation, \ 
felt as follows: (A) The Commission 
must realize that a specific difference 
exists between the concepts governing 
a repeater and those governing a re¬ 
mote base. While the hardware might 
be similar, the methods in which they 
function are totally dissimilar and the 
purpose and or objective of each is 
different. IB) Remote bases must be 
considered as a separate entity, and 
regulations governing such operation 
must be separated from those 
governing repeaters — to give the 
remote owner the freedom necessary 
to experiment and thereby advance 
the state of the art. (C) While re¬ 
peaters are an important entity, they 
are but one aspect of VHF/UHF 
operation. Therefore, I favor retention 
of repeater sub-bands on certain of 
our bands to protect non-relay format 
Interests that share the spectrum from 
encroachment by relay format 
communication. However, on ten and 
six meters I favor total deletion of 
sub-bands, to stimulate activity in that 
spectrum and to relieve the over 
crowded conditions on two and in 



Burbank $ nor as big as Dayton , bur it has a good flea market nonetheless. 



/s it the 192Q$ 7 No— its W6HS exhibiting an amateur station of that era at the 
T2th Annual Los Angeles Amateur Radio Convention. 


12 



























places on 220 and 450, In regard to 
ten meters, I requested that the 
Commission act to give Technician 
class licensees radiotelephone 
privileges for that band (specifically, 
narrowband FM, again to help stim¬ 
ulate growth on ten and as a method 
of preventing encroachment by the 
"HF" - read that as unlicensed CB — 
crowd). Sub-bands do provide a 
significant value on two, 220, and 
450, where both relay and non-relay 
communication share significant 
amounts of spectrum, and with slight 
expansion to both two and 450, I 
favor retention of sub-bands there. 

(D) I favor deletion of the need for 
specialized auxiliary link, control link, 
etc., licenses; I agree with the concept 
of one license with most privileges 
contained therein. However, I do 
favor retention of the specialized 
repeater license (along with its specific 
"WR" designation). Having the 
blanket right to erect and operate a 
repeater inherent in every amateur 


license could, and probably would, 
lead to a multitude of unsancfioned 
and uncoordinated repeaters, and 
would thereby lead to an overall 
degradation of the amateur service, 

(E) I requested that all deregulation 
along these lines be instituted on a 
specific time schedule over a period of 
two years, with the most pressing 
problem, that of remote base de¬ 
regulation, taken care of immediately, 

(F) Amateurs could prove their ability 
to administer their own affairs 
through the formation of a National 
Voluntary Band Planning Council, 
made up of elected officials repre¬ 
senting each area, mode, and special 
interest, which would develop lines of 
communication to the FCC for the 
purpose of providing feedback to the 
Commission as to how well deregu¬ 
lation is progressing. Such a council 
would, in effect, replace FCC regu¬ 
lation with voluntary self-regulation.. 

In a nutshell, that's a brief synopsis 


on repeater/remote deregulation. If 
this were 1969 or 1970, I probably 
would be looking at this a lot differ¬ 
ently. However, this is 1977 - there 
are over 3,000 systems on the air and 
many places such as L.A. have plumb 
run out of room on two and 220. We 
now face a threat to our spectrum 
From those who flaunt the law and are 
slowly inching their way toward 10 
meters. If we are to survive and 
prosper, we must "get it all together" 
— get off our Individual ego trips and 
make deregulation work toward our 
own advantage on a collective basis. 

It would be nice to say "take all the 
rules away today," but in reality any 
society without some form of govern¬ 
mental structure is sure to crumble. 
History more than proves this out. To 
many of us, amateur radio is more 
than just a hobby — it's a dedication 
in our daily lives. While some of the 
views I expressed in my reply 
comments on this matter may not be 


popular, I believe that they make 
sense in that they systematicaliy lead 
to a transfer of power from govern 
mental regulation to self-regulation, 
and provide some semblance of pro¬ 
tection for the sanctity of our spec¬ 
trum. 



De WA3ETD 


John Matnar WA3ETD 

Executive Editor 

CONTEST RESULTS 

The results are official! The I4 73 
Call For Papers" competition ended 
on May 15 with many entries. You 
may recall that the intent of the 
writing contest was to discuss one of 
the many facets of ham radio in an 
article appealing to the beginning em 
thusiast. The articles submitted en¬ 
compassed subjects ranging from con¬ 
test operating to the conversion of old 
receivers. The winning article is by 
Richard IR. Parry. His effort, "So You 
Want To Get Into RTTY," explains 
rad roteletype in concise, easy to un¬ 
derstand terms, and is loaded with 
pictures and diagrams. Richard's 
article will appear in the September 
issue of 73, an issue devoted to 
RTTY. Look for it Congratulations, 
Richard, and thank you for the other 
articles, authors! They will be consid¬ 
ered for publication and processed 
normally. 

Speaking of special issues — keep 
your eyes on 73 for the next few 
months. As you can see, the August 
issue features antennas and related 
subjects. Summer is the time to build 
antenna systems. Hopefully one of the 
feature articles will provide the stim¬ 
ulus to build the system you've been 
putting off "until next weekend/' 
Once the antenna farm is complete, 
you will need some gear for the shack; 
why not try a new mode? More and 
more hams are getting into RTTY — 
give it a try! The September issue will 
feature RTTY, and some super articles 
are on tap. Everything from message 
generators to computer-controlled 
TUs will be covered. No one remotely 
interested in RTTY will want to miss 
this issue! November is OSCAR 8 
(AOD) time; that means time for 
another 73 OSCAR special issue. Our 
last satellite special (July r 75) was a 


sellout — don't miss this one! About 
your subscription — don't let it expire 
now, not with three blockbuster 
specials conning. Send in the renewal 
card, and make sure your friends do 
the same — if you lend one of the 
special issues, the chances of never 
seeing 11 again are good! 

CB TO 10 

The response to the continuing 
series of CB to amateur conversions 
has been fantastic. We presented 
several "band plans" In hopes that 
reader response would allow us to 
promote one of them. Check Ray 
Barnum's plan (June '77) and Wilder's 
(May '77j and let us know which you 
favor. Several additional conversions 
are on the press. Some readers have 
indicated a problem with information 
provided in Bob Wilder's article, con¬ 
cerning the Cobra conversion. It 
appears that a simple crystal switch 
will not effect the desired change. 
Refer to "Letters" for information by 
WB3CJI concerning the Cobra mod¬ 
ification, Watch for additional CB to 
amateur band articles. 

TIPS FOR AUTHORS 

I have several suggestions to pass 
along to present and future 73 
authors. Most of the submitted man¬ 
uscripts look good; however, a few 
problems prevail. Please type your 
effort! After reading several dozen 
letters, product releases, articles, and 
reviews, a handwritten manuscript can 
be murder. Most are sent back for 
typing. Editor's eyesight aside, there 
are practical reasons for typing. Our 
typesetter must produce magazine 
type directly from your manuscript — 
why make her guess at the hand¬ 
writing, especially in a technical 
article? 

Photographs: Good pictures make a 
fine article better and increase the size 
of your check. Please do not send 


Polaroids or Instamatic shots. The 
photos you send are converted 
directly into magazine pictures (half¬ 
tones); thus the original quality is 
important. We would like 5x7 black 
and white pictures if possible. Neg¬ 
atives are not required — keep 'em in 
your file. 

Please write your name, address, 
and call on each manuscript page and 
photo. This allows us to keep track of 
your article. 

TIPS FOR READERS 

Several authors have complained 
about receiving large volumes of mail 
concerning their 73 article. This is fine 
and to be expected, but when requests 
for information come without an 
SASE, it's a bit much! Imagine receiv¬ 
ing fifty questions about an article 
and having to provide fifty stamps and 
envelopes, as well as the time required 
to answer queries. The SASE is a 
required courtesy when corresponding 
with authors. Give them a break! The 
same applies when writing 73 for 
information. We are not really e* 
quipped to answer technical cor¬ 
respondence - that's what "Ham 
Help” is for; however, we do our best 
when possible. SASE is required! 

NEW TRENDS - 
10 GHZ BECOMES ACTIVE 

My experiments with the 
Gunnplexers by Microwave Associates 
are continuing. The microwave front 
end requires a 30 MHz i-f and FM 
detector to function, as well as power 
and control voltage. Modulation is 
applied to the Gunn oscillator by 
coupling audio to a varactor diode 
which is an integral part of the trans¬ 
ceiver, A number of schemes can be 
used for the 30 MHz i-f. My system 
consists of VHF Engineering receiver 
modules and a home brew 30 MHz to 
10,7 MHz converter. The VHF 
modules are a natural for the applica¬ 
tion, as a complete receiver can be 
custom-tailored using the receiver 
strips, 1 will describe my system in 
detail in a month or two. If you have 
done any experimenting with micro- 
waves or Gunnplexers, let me know. 


Many 73 readers are interested in 
UHF and microwave experimentation; 
if you Ye already into something, pass 
along your knowledge to the begin¬ 
ners! 

Concerning UHF: I made a trek up 
Pack Monadnock Sunday, loaded with 
gear for 432-450. The rigs consisted of 
the I com 30 A FM transceiver, KLM 
Echo 70 SSB combo, and the VHF 
Engineering BLE 10/30 power amp. 
The UHF antenna was the KLM 27 
element log, which allowed operation 
from 432 to 446, The DX results were 
a bit discouraging. I guess not many 
people sit around on Sunday after¬ 
noon monitoring 446.0 simplex, as 
only a few stations were worked, 1 did 
discover a large crop of repeaters up 
there, and activity was light. If anyone 
needs New Hampshire on UHF, drop 
me a line and we can set up a sked, 
either on 446.0 or 446.5 FM, or on 
SSB down below. I have the capability 
to stack another 27 elements* and 
should be able to work into New York 
if someone i$ on the other end. If you 
have not tried UHF, you're missing 
something — especially if the require¬ 
ment for dependable lirteof-sight 
communication or control is present. 
Authors take note - your UHF 
articles will be well received. Keep the 
beginner in mind when you start 
writing about UHF end microwaves! 
Have fun and keep us posted! 



and 

Code Tapes - 
The Best Available 
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Marc y. Leavey, M.D. WA3AJR 

4006 Wintee Road 

Randallstown MO 21133 

Last month I described how letters, 
figures, and special machine functions 
are encoded for dc transmission. 
Recalling that all characters are repre¬ 
sented as five pulses, this month we 
will investigate techniques for sending 
encoded information by radio* 

A CW transmitter can be keyed 
directly by the TTY pulses. The result 
is called "0N-OFF" keyed RTTY* 
Fig. 1 illustrates this technique. Sub¬ 
sequent figures are also grouped here 
for comparison. ON-OFF keying was, 
in fact, the earliest method used to 
transmit TTY over the air. Advantages 
are related to simplicity in trans- 
mitting: Merely hook the TTY to the 
key jack I Receiving is also easy, and 
reception techniques for all modes 
discussed will be covered in a sub¬ 
sequent column. Disadvantages relate 
primarily to interference susceptibility 
and fading, A nearby CW signal can 
wipe out an ON-OFF TTY station, 
and fading can remove whole letters. 

A better way to send TTY is by 
presenting a constant signal for the 
MARK state, and changing it in some 
way for representation of the TTY 
signal. Changes may be introduced in 
amplitude, frequency, or by a super¬ 
imposed modulating waveform. Direct 
amplitude modulation with the TTY 
approximates ON-OFF keying, with 
all its attendant flaws. Some fancy 
forms will be discussed at the end of 
this column, but the two most used 
ham methods are FSK and AFSK. 

In FSK, frequency shift keying, a 
carrier is shifted in frequency to corre¬ 
spond to MARK and SPACE. Fig. 2 
diagrams this nicely, This system, as 
are all to follow, is a redundant 
system. That is, information is obtain¬ 


Ham Help 


To Whom It May Concern: HE LP!! 

I have been trying to get into 
SWUng for the past year now and 
have been frustrated at every turn. I 
have studied the equipment catalogs 
and such and the prices have taken me 
aback somewhat. 1 do not know what 
equipment can be had that will do a 
good job and keep within a self- 
imposed $300.00 budget. Yesterday I 
picked up your mag (the first one I 
had ever seen!) and found it helpful. 
Your article on receivers was out¬ 
standing! But alas, where might I find 
excellent used quality equipment at a 
good price? 

My knowledge of antennas is kaput 
for the present. The space I have for 
an antenna is severely limited except 
for the possibility of a iongwire type. 
I am not familiar with any other type 


able by looking at either MARK or 
SPACE, even in the absence of either 
one. (Remember that in ON-OFF 
keying, if you lose the SPACE, you 
have a steady MARK, and If you lose 
the MARK, you have nothing.) Trans* 
mission of FSK is accomplished by 
shifting the transmitter vfo in step 
with the TTY, and reception, by 
decoding either or both the MARK 
and SPACE, Done properly, this 
system is very immune from inter¬ 
ference, and, since fading normally 
affects only one of the MARK or 
SPACE frequencies at a time, proper 
use of the built-in redundancy makes 
fading no problem either. The fre¬ 
quency shift involved may be any 
thing from kilohertz to fractions of a 
Hertz, which might be more properly 
called "'phase shift." In amateur 
circles, "standard" shifts are 850 Hz 
(wide, old) and 170 Hz (narrow, new). 

Unfortunately, FSK presumes very 
stable transmitters and receivers. The 
level of shift is less than one kHz, and 
drift In the vfo of any significant 
degree would be intolerable, VHF 
transmitters, especially early ones, 
could not maintain this degree of 
stability. Use of an audio tone, shifted 
in frequency in a manner similar to 
FSK, became the standard on VHF 
links. Take a took at Fig. 3. This 
AF$K is more useful than it appears 
at first glance, and some of its uses 
will be covered in future columns* 

Finally, as promised, some erotica 
— I mean, exotica! What if 1 send a 
pulse during each 22 ms "window" 
representing a TTY bit? By changing 
the pulse's amplitude or position 
within the window, I could encode 
MARK and SPACE with a decodabte 
system. Fig, 4 shows what I mean. 
Such Pulse Amplitude Modulation 
(PAM) or Pulse Position Modulation 
(PPM) is not used much in the ama¬ 
teur service, but it is neat, huh? 


I can use. 

Sorry if 1 have sped a deluge of 
questions your way, but I'm a babe in 
the woods not wanting to be taken at 
every turn and wanting to learn more 
about this new-found hobby. 1 am 
currently limited to a GE 10-bander 
my wife bought me last year for my 
birthday and hence my interest was 
bom! 

Any and all help wilt be deeply 
appreciated, 

Robert B. Goltare 
4100 N. O'Henry Blvd. 

Box 126, Oak wood Forest 
Greensboro IMG 27405 

I am a freshman college student 
who is majoring in Electrical Engineer¬ 
ing and is disenchanted with Citizens 
Band radio communications, I cun 


Next month we will discuss the 
hardware necessary to receive a RTTY 
signal, Details concerning the Model 
16 printer will be provided, as that 
machine is widely available at reason¬ 
able prices. If you are interested in 
getting started in RTTY, it would not 
be a bad idea to shop around for a 
usable Model 15* The machines are 
available at flea markets, as well as 
through commercial sources* Details 
will be provided in future editions of 
the RTTY Loop. 

NEW ENGLAND RTTY 
REPEATER 

Best of luck with "RTTY Loop"! I 
hope it will be a success. You'll be 
hearing from me from time to time as 


rently hold only a CB license, but I 
am independently studying on my 
own for the Technician license so that 
I can operate on 2 and 6 meters. 1 
would like to meet, contact, or corre¬ 
spond with amateur radio operators or 
dubs in my area who can fill me in on 
local testing procedures, 6 and 2m 
radio communications (especially 
repeater operations), 1 would also like 
to know if there are any clubs or 
schools giving Morse code classes. 

I also need a schematic for the 
Heath kit 6m transceiver (HW-29), the 
original which has only 4 tubes 
(6AU8, 6AN8, 12AX7, and 6AQ5), 
not the later type of the same model 
which has an additional suffix "A", as 
in MW-29A, which is the only sche¬ 
matic i was able to obtain from the 
Heathkit Co. 

Raymond Tom 
1646 West 87th St* 
Chicago 1L 60620 

You sure have a fine magazine 


I am an avid RTTYer. Fm also net 
control for a local 2 meter TTY net. 
We meet each Wednesday at 9 pm on 
147.69/.G9 (WR1ABN) at 60 speed, 
850 Hz shift* We exchange pictures, 
and a couple of the boys have micro¬ 
processors which we play with on the 
air* Perhaps you could mention us in 
your column and help "spread the 
word." 

Dick Peters WA1PWF 
27 Lafayette Lane 
Norfolk MA 02056 

If your group is involved in a unique 
RTTY application f let 73 know. Keep 
your letter short Each month , space 
a flowing, we will publish as many 
fetters as possible — J.M. 


there, especially since it gives every¬ 
one an equal chance to voice an 
opinion whether you there at the 
plant agree or not. 

Well, this fetter is not meant to 
mound praise on your magazine, even 
though it is a very good one, but to 
ask you if you would please place in 
ham help that I am looking for align¬ 
ment Info and a schematic to photo¬ 
copy for a Heathkit AR-3 and a 
Bendix FM transceiver converted to 
two meters, model no* MRT*6FB, 

Your diversification will keep your 
magazine on my renewal list. Again, 
thanks for a very fine magazine, 

Robert D* Houlihan WB9WPE 
497 E. Second St. 

Galesburg 1L 61401 

I need an instruction manual and 
schematic for a Gonset Communicator 
IV 6 meter AM xcvr, model #3342. 
Will buy or copy* 

Bill Fletcher WB9UYE 
Rl. 1, Box 190-B 
La Crescent MN 55947 
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CHOOSE ONE OF THESE 
O GREAT 2-METER FM TRANSCEIVERS 

BOTH SYNTHESIZED FOR STANDARD 
AND "ODD-BALL” REPEATER SPLITS! 


Model PM-28 Check these outstanding features: 
Fully-synthesized from 144 to 148 MHz in 5 KHz steps 
Bright six-digit frequency display. Supplied 
with simplex, plus 600 and minus 600 KHz 
offsets- Up to two additional “non-standard" 
offsets available. Clean 25 watt transmitter. 

0.25 UV receiver with helical front end Modu¬ 
lar construction. All solid state. Complete with 
base station and mobile mounts, hardware* 

DC catrie. microphone and manual. 

Introductory priced at only $359.95. 


Model FM-DX Compare the specifications of this 
unchallenged performer: 40 watt transmitter output. 
Extended frequency coverage from 143.5 to 148.5 MHz to 
facilitate MARS and CAR Supplied with simplex* plus 600 
and minus 600 KHz offsets. Up to three additional “non- 
standard' offsets available. LED frequency display. 
Selective, single conversion receiver Rugged extruded 
chassis and modular construction wifi withstand the most 
severe environment. Engineered and built in USA. Shipped 
with mobile mounting hardware, power cables, microphone 
and manual. Limited time pricing only $499.00. 


Optional accessories; Include base station, power supplies, tone encoders, 

antennas and solid state power amplifiers Write or 
telephone today for detailed specifications. 

Count on Clegg superior service. Cleggs welt staffed, welt equipped organization is always available to you 
Whether you need free product literature, replacement parts, service or just information, make a free 
Watts-fine call from anywhere in the USA (except Pennsylvania) at no cost, Just dial 1-800*233-0250. 

In Pennsylvania, call (717) 299-7221 collect. 

Should your Clegg product ever require service, you can expect the fastest turn-around time in the 

industry—typically 48 hours—almost always less than one week. 

Direct to you. Because Clegg considers licensed amateurs a professional group, you can purchase directly 

from Clegg and save dealer and middleman markup. And you're protected. 

All Clegg products are sold with a 10-day money-back guarantee. 

To place you order, send check ( Visa or Master Charge accepted) to Clegg Communications Corporation. 208 Centerville 
Road, Lancaster, Pennsylvania 17603. Better yet—phone us on our TOLL-FREE line and we ll ship today. 


Advanced technology in action! 
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T7Q2A or 5203 EPrcm Providing I 


WVflfc 3CC2QI up to lb ca, 
up to 4096 Afords of non “volatile memory for Boot Loads 
to Complete Programs. 

Programming Available st Factory for $3,00 per EProm 
when accompanied by binary formated “ape. 

Each 1702-A has its own Vgg docked for Low Power 
Consumption. Will work with the weakest power supply 
based S-100 buss computer. 

Switched Selected Address in 4K Blocks. 

Switch selected wait states SO that even the slowest V7Q2*A 

can work in your system 

Solder masked on both sides of PC Board. 

Component Screened on Component Side of PC Board, 


Kit Price 
$119.00 


Assembled Price; 

SI 79.00 
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SC-Z 


STATIC 
MEMORY 




I Ml 




ALTA IR 1MSAK and S-100 buss compatible 
Access Time 250 nsec max 
Ziloa Speed Compatible up to 4 mhz 
Memory Chip* 2102LHPC or 2102-2. 

Battery Standby:>1.5 to 4 volts.< 

Address Select 8 ea Spst. Dip Switch. 

Wait States; None. 

Current Reg.; Less than 200 ma oer IK 

All Addtess, Control, and Data Out lines fully buffered. 

All ICs supplied with 1C Sockets. 

Solder Masked on both front rind back of P.C, board. 


Kit Price; 
$295.00 

Assembled Price 
$395.00 
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IE LE X NO. 55 7444 


ELECTRONICS.INC. 

BOX 11651. KNOXVILLE. IN 37919 

TELEPHONE NO. 615/693 8655 



EDiTORtAL BY WA YNE GREEN 


from page 4 

and is pioneering microcomputers in 
Japan. The circulation of his / 0 
Magazine is already over 20,000, so it 
probably won t be long before we 
start seeing some computers coming 
Over from Japan to compete with Our 
homegrown products. 

We cooked up a little deal where 
Nishi wilt be importing Kilobaud and 
distributing it in Japan, complete with 
an inserted section which translates 
the gist of the articles into Japanese. 

Nishi flew over from Tokyo for the 
Los Angeles Personal Computing show 
in March .,. and again for the San 
Francisco Computer Fairs in April. He 


made it for the National Computer 
Conference in Dallas in June, too . . . 
and will be here for COMPUTER- 
MANIA in August, Computer com¬ 
muter, 

I/O Magazine is aimed at the new¬ 
comers to computing, much like Kil¬ 
obaud. Ntsht is just getting a second 
magazine started . * ASCff , which 
will be aimed at the higher level 
compute lists. 

In Japan, as in the U.S.. a sub¬ 
stantial percentage of the computer 
hobbyists came into the field from 
amateur radio. We'll be getting some 
of the I/O articles translated for re¬ 
printing in 73 and in Kilobaud. 



Nishi writes a short program into the fSC microcomputer on Wayne's desk. 
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Don't sacrifice maximum power output and high efficiency for 
linearazation. The BLUE LINE offers you the best of both 
designs. The BLUE LINE amplifiers are engineered using the 
latest state of the art stripline technology. This design tech¬ 
nology means efficient broad band output with a very high 
degree of mechanical stability. 


RF Amplifiers 


Wm 


engineering is the only name you have to 
remember when it comes to VHF or UHF amplifiers, just 
look at the variety available. 


MODEL 

BAND 

EMISSION 

POWER 

INPUT 

POWER 

OUTPUT 

WIRED AND 
TESTED PRICE 

BLC 10/70 

144 MHz 

CW-FM-SSB/AM 

10W 

70W 

139.95 

BLC 2/70 

144 MHz 

CW-FM-SSB/AM 

2W 

70 W 

159.65 

BLC 10/150 

144 MHZ 

CW-FM-SSB/AM 

TOW 

1 50W 

259.95 

BLC 30/150 

144 MHz 

CW-FM-SSB/AM 

3QW 

150W 

239.95 

BLD 2/60 

220 MHz 

CW-FM-SSB/AM 

2W 

60W 

159.95 

BLO 10/60 

220 MHz 

CW-FM-SSTB/AM 

10W 

60W 

139.95 

BLD 10/120 

220 MHz 

CW-FM SSB/AM 

low 

120W 

259*95 

BLE 10/40 

420 MHz 

CW-FM-SSB/AM 

10W 

40W 

139.95 

SLE 2/40 

420 MHz 

CW-FM-SSB/AM 

2W 

40W 

159.95 

BLE 30/80 

420 MHz 

CW-FM-SSB/AM 

3GW 

80W 

259,95 

BLE 10/80 

420 MHz 

CW-FM-SSB/AM 

10W 

sow 

239.95 



Don't forget our popular PA-2501 and PA-4010 at $74.95 (wired and tested} $59,95 (Kit) 


FEATURES 

• High efficiency means tow current 
drain. 

• Broad band design (no tuning), 

• Direct 12 volt DC operation, 

• indicator lamps for On/Off and 
FM/SSB. 

• Relay switching (allows you to 
put amplifier In or out Of circuit 
at the flip of a switch). 

• insertion toss of less than 1 dB. 

• One year limited warranty on 
parts and labor. 


WANT TO BRING YOUR AMPLIFIER INDOORS? 


LOOK AT THESE POWER SUPPLIES! 

Over-voltage protection crowbar. 

Electrostatic shield for added transient surge protection, 

A foJdback output limiter operates for loads outside of The operating range. 

Isolation from ground. The circuit Is isolated from the case and ground. 

115/220 volt Input — 50/60 cycle. 

Units are factory wired for 11 5 volt AC, 50/60 cycle power. 

A simple jumper will reconfigure the input for 220 volt AC, 50/60 cycles. 

Temperature range — operating: 0° to *55° C* 

Black anodized aluminum finish. 


PS-25M WITH CURRENT METERS 




Recommended for: 

BLC 10/70 8LD 2/60 BLE 30/80 

BLC 2/70 BLD 10/60 BLE 10/80 

Voltage Output: adjustable between 10-15V 
Load Regulation: 2% from no load to 20 a 
Current Output: 

25 amps Intermittent 150% duty cycle) 
Ripple: 50 mV at 20 amps 
Weight: 22-1/2 pounds 
Size: 12-1/4" x 6-3/4" x 7-1/2" 

PS 25M Kit ..$149 95 

PS-25M Wired & tested .$169.95 


PS 15C LOW COST 


PS 3012 COMMERCIAL 



Recommended for: 

BLE 10/40 BLE 2/40 

Voltage Output: adjustable between 12-14V 
Load Reg ulatlon: 2% from no load to 
10 amps 
Current Output: 

IS amps intermittent £50% duty cycle) 
Ripple: 50 mV at 1 0 amps 
Weight: 13 pounds 
Size: 1 1-1 /4" x 5-1/2" x 4-3/4" 

PS-15C Kit . *.* $79.95 

PS-15C Wired & tested , S94.95 



t 




Recommended for: 

BLC 3/150 
BLC 30/150 
BLO 10/120 

Output Voltage: Adjustable, 11-15 VDC 
Output Current: 30 amps (50% duty cycle) 
Regulation: Better than 2 percent 
Output Ripple: 50MV pk-pk maximum 
Temperature Range: QO^SO 0 C operating 
Overvoltage Protection: Built in OVF 
crowbar 

Overcurrent Protection: Foldback current 
limiting at 30 amps 

Short Circuit Current: 2 amps maximum 
Input Voltage: 1 05-1 20 ; or 208-230 at 
50-SOHz 

Size: 13-1/4" L x 7-1/8" W x 6-5/8" H 
Weight: 25 lbs. 

Finish: Slack anodized aluminum 

PS-3012 Wired & tested . - . $239.95 


Export prices are slightly higher. Prices subject to change. 

engineering BOX S / 320 WATER ST. / BINGHAMTON. N.Y. 13901 

DIVISION OF BROWNIAN ELECTRONICS COUP. Phone 607-723-9574 V5 






































































































































New Products 


THE DENTRON 
M LA-2500 LINEAR 
AMPLIFIER 

Dentron Radio represents the kind 
of American success story you often 
read about It began just three years 
ago in a basement workshop, but 
Dentron today occupies a modem 
plant with over 60 employees* 
Demron products are in use all over 
the world in applications just as vane ' 
as the languages of the customers. The 
company has made its name on tuners 
and antennas, not to mention the 
160m transverter that Dennis Had 
K8KXK designed and built in his Ohio 
basement workshop three years ago 

The company has taken a different 
approach in developing its product 
line than most. They 've gone from the 
transwerter and matching antenna 
tuner to a complete line of antennas 
(fully assembled and ready for in¬ 
stallation as they leave the factory! a 
complete line of tuners, to amplifiers, 
and, before year's end, to HF trans 
Centers There has been a refinement 
process along the way, and with each 
new product, Demron has opened 
another door, another market. 

With the introduction of the 
MLA 2500 amplifier, for example, the 
company found itself swamped by 
orders from (among others} the US 
military (SAC), foreign government 
and commercial interests, the medical 
research community (which uses the 
MLA to produce rf at continuously 
controlled levels for cancer treat 
ment! the welding industry, re 
searchers probing the separation of 
iron ore, HF satellite ground linking, 
and, of course, the amateurs for 
whom the amplifier was designed in 
the first place. 

Demand for the ML A has far 
exceeded supply at Dentron dealers 
across the country, and ii is expected 
that that situation will continue for 
some months to come* (By the time 
this issue reaches you, however, avail 
ability should be up.I But why do so 
many people want MLAs? Read on. 

The MLA 2500 weighs just over 45 


pounds (including full duty built-in 
power supply), measures only 5 inches 
fugh by 14 inches wide (about the 
same width as the popular Heath 
SB-200 1200 Watt amplifier) by 14 
inches deep. The MLA is surprisingly 
small in size for an amplifier of its 
class (2000 Watts in the amateur 
service, 2000 plus Watts in commer 
cial and military service), and runs as 
if the 8875 finals were somehow 
water fooled instead of by forced air. 
It is significant to note that at no time 
in more than two months of testing 
did the MLA ever reach more than a 
"warm" temperature; that is, the 
MLA actually ran cooler than any 
other piece of station equipment 
(exciter, receiver, scopes, and so on! 
Not even after an afternoon of 
SSTVing on 20m was the MLA ob¬ 
served to be abnormally warm, and 
the mam comment from visitors to 
the shack (aside from finding the 
aesthetics of the amplifier very 
pleasing) was how surprised they were 
that the unit ran so coolly. As can be 
seen in the photograph, nearly all of 
the system's cooling action is directed 
towards the tubes and associated 
output stages, while the power supply, 
control, and relay boards must rely on 
circulated air, independent of the 
forced air system on the 8875s. A 
dual speed cooling system is used, 
with automatic override of the slow 
speed function when tube plate 
temperatures approach unsafe levels 
(over 200 degrees C). Even that auto¬ 
matic function can be overridden 
through a "continuous duty" feature, 
which locks up the cooling system at 
maximum. Dentron recommends use 
of the [VILA in a tllted-up position, 
through the use of a hinged bail 
between the front feet. A 19 inch rack 
panel mounting kit Is also available. 

Another reason for the MLA 2500's 
quick acceptance and popularity is 
performance. It takes only 36 Watts 
o' drive to produce a full kVV input (or 
65 Watts to yield 2 kW PEP for SSB 
operation) on 160 through 10m. 
Efficiency, according to checks with 


an outboard Bird monitor, is out¬ 
standing, With over 700 Watts out at 1 
kW input, making for 70% efficiency. 
(Lab tests showed that the MLA's 
efficiency went up with increased 
power inputs; e,g., at T336 Watts dc 
input, the MLA yielded 1000 Watts 
output for an efficiency figure of 
74%.) At 1 kW input, then, the MLA 
is running at less than half its capa¬ 
bilities, thus accounting for its re¬ 
markable tendency to run very quietly 
and coolly for hours, even days, on 
end. It would be fair to say that the 
MLA is well suited for contest oper¬ 
ations, and our tests certainly prove 
that to be true. 

The power supply is one of the 
MLA's unique features. Offered 
standard is ^ low profile 24-4 pound 
transformer designed especially for 
the MLA On rural mains, the MLA 
produced 2300 V worth of plate 
voltage. A rear panel cover allows 
access to line fuses and the trans¬ 
former primary taps for switching 
between 234 and 117 . sc service, 
although 234 V * 15 A service is 
recommended for this class of ampiL 
tier. An important note here is that 
the MLA produces extremely high 
voltages, and must be treated with 
care. Aside from a direct line for the 
234 volt service, sufficient grounding 
is important, and no attempt should 
be made to defeat Dentron's circuit 
breaker system, which cuts all voltage 
to the unit if the covers are removed. 
The Operating Manual recommends 
waiting at least five minutes before 
getting into the unit for cleaning or 
adjustment, so that the electrolytic 
capacitors have fully discharged 
through their bleeder resistors. As 
with all the other circuitry In the 
MLA, the power supply is modular I y 
constructed, allowing for easy removal 
of the associated boards for service. 

Tuning the MLA is made easier 
because Dentron used twin 3 inch 
meters, one for output in Watts, the 
other a multimeter foi measuring 
plate voltage, current, and grid 
current. Whether the MLA is "in" the 
line or not, the output meter func¬ 
tions, so tt is easy to tune your 
exciter and antenna tuner for the 
specified drive and flip the amplifier 
into the line for final tuning. There is 
little doubt in tuning the MLA, it’s an 
easy, quick process of tuning and 
loading up to the desired power input. 
One cannot forget, however, that the 
MLA is designed to be run far from its 
maximum limits, not unlike a finely 
tuned sports car capable of much 
more than the 55 mite per hour speed 
limit. Enough said ? 

To account for the easy tuning of 
the MLA, one only has to check out 
the tank circuitry, Demron tried a 
number of different designs, including 
silver plated copper tubing, but found 
a teflon covered conductor of 19 
silver-plated wires worked the best. 
Demron engineers discovered that 
their design allowed for closer 
windings, thus improving harmonic 
suppression, which is rated by the 
factory at better than 55 dB at full 
power on all bands. There is also the 
side benefit of extra protection from 
the use of teflon. Dentron says tests 
show that the system is especially 


good in high humidity or salty 
environments. 

Shipped from the factory, the MLA 
comes in two cartons - one for the 
main unit, arid a smaller package for 
the 8875 finals, the delay tube, and 
plug-in control relay. All four devices 
are easy to install after removing four 
top cover screws and the cover itself, 
If you carefully follow the instruc 
lions in the MLA Operating Manual, 
the 8875s will go in easily, but due to 
their short, narrow pins, it can get a 
bit tricky. Best idea is to follow the 
manual 1 

All adjustments, wattmeter, ALC, 
and power transformer taps, are 
accessible without removing the 
MLA's covers. AH controls are factory 
aligned, and l did not find it necessary 
to readjust them. Operating the MLA. 
in fact, was about as troublefree as 
possible ... there really wasn't a 
glitch encountered during our test 
period. 

Operating the MLA is very sat¬ 
isfying. One of our editors put it this 
way: "Using the MLA 2500 in con¬ 
junction with my Heath HW 101 was 
one of the most pleasant experiences 1 
have had in ham radio. It was nice 
being told over and over again that I 
had one of the best and strongest 
signals on the band, be it 40 meters or 
15, This was all done with the use of 
only dipole antennas, so there was 
little that could be credited with the 
great signal strength reports except 
the amplifier. The MLA is also very 
easy to operate; in fact, it is so easy to 
use that at first I thought I must be 
forgetting something. I wasn't, how¬ 
ever, because the signal was very 
definitely there." 

My use of the MLA began with the 
last ARRL DX phone weekend, and 
its performance left me reeling, Using 
wire beams, slopers, and dipoles, I 
worked non-stop for the entire week 
end without once turning off the 
MLA. Nearby stations running multi¬ 
element antennas checked with rne 
several times to confirm I was running 
wire antennas, and one fellow actually 
came over to see for himself, 0 
attribute that mostly to the fact I'd 
been running substantially less power 
in the past.) 

Power, especially when you're 
dealing with an amplifier like the 
MLA, can get away from you. I found 
myself running the amplifier for the 
sake of running it, instead of saving 
the power for when it was truly 
needed. After the excitement had 
worn off to some extent, I began to 
spend more time on CW, running TOO 
Watts or so on first calls, and then 
switching to the MLA for ego re¬ 
covery purposes. It never missed! 

On SSTV the MLA was a great 
improvement over the SB 200 men 
honed earlier. Picture quality was 
reported much less susceptible to Q58 
and QRM, in direct comparison to the 
smaller amplifier The interesting 
thing was that the MLA. running 
twice the power continuous duty, ran 
much r much cooler than the SB 200. 

Considering whats ahead from the 
FCC, it appears the days of the 
super-amplifier may be numbered. 
Amplifiers like the MLA, which offer 
high power capability at a moderate 



The Dentron M LA-2500 160-10m linear amplifier- The MLA offers modular 
construction, with a two step forced air cooling system. 
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price (and thus can he operated con- 
servativety for longer component life I, 
are coming into vogue. Pending FCC 
proposals may force future MLAs to 
cover only V60 through 15m, but the 
basic machine will remain the same. It 
is a highly efficient, very compact, full 
power linear amplifier that at S799.5G 
costs less per Watt than any amplifier 
manufactured anywhere For a while, 
you may have a hard time finding an 
M LA 2500 at your local dealers .., 
but on the basis of our experience, It's 
well worth the wait. Dcntron Radio 
Company, 2100 Enterprise Parkway, 
Twinsburg OH 44087. 

Warren Elly WA1GUD 
Bennington NH 

USER IMPRESSIONS 

OF KLM ECHO 70CM 
SS8 UHF TRANSCEIVER 

Are you ready for the Phase I III 
OSCAR satellites? If you are an 
amateur satellite enthusiast, you prob¬ 
ably know that the new syries of 
birds will be the first to use an 
assigned amateur satellite band' 435 
MHz. The first of the orbiting re¬ 
peaters is due to be launched within 
nine months. The satellite wilt carry a 
two meter to 435 MHz transponder, 
which will require the Earth station to 
have UHF S5S receive capability. 
(Recall that the existing OSCAR 7 
satellite receives on 432.) The only 
known commercial rig that offers 435 
MHz SSB capability, as well as other 
functions, is the Echo /Qcrn, by KLM 
Electronics. 

Many OSCAR 7 Mode B users are 
already familiar with the Echo 70. 
This ten Watt transceiver allows SSB 
and CVY communication on the 432 
and 435 MHz amateur bands. It has 
many features that should appeal to 
the UHF enthusiast. Let's take a quick 
took at the transceiver, starting with 
front panel controls. The predominant 
feature of the rig is a large, center- 
mounted knob calibrated from "01" 
to JJ 47” in increments of two. These 
numbers correspond to 20 kHz incre- 
ments in frequency, with an implied 
starting point at either 432.01 or 
435.01 MHz. This allows a tuning 
range of 480 kHz in each band. 
Continuous coverage within each 20 
kHz segment is provided by a nor¬ 
mally centered vxo control The vxo 


range on either side of zero is 10 kHz 
thus the entire segment can be 
continuously tuned, Additionally, an 
R1T control is provided to clarify 
received SSB signals. The range of the 
RlT is about 2 kHz. Squelch and 
volume controls are mounted on the 
right side of the panel, with the power 
switch connected to the volume con¬ 
trol. 

Three push-button switches are 
mounted on iK left side of the mam 
tuning control, under a dual purpose 
meter. This meter is calibrated in 
$ units when receiving, and provides 
relative power output when the rig is 
on the air One button selects upper/ 
lower sideband. The second engages 
an impulse noise blanker when acti¬ 
vated. The third switch allows any 20' 
kHz band segment to be continuously 
swept for the presence of signals. The 
"Auto Watcher" is most useful! when 
the Echo 70 is being used for point-to- 
point Earth communications. It is 
only necessary i know which 20 kHz 
is going to be used the scan will 
pinpoint the signal. The presence of 
the "Auto Watcher" scan is denoted 
by a small red lamp which is illumi¬ 
nated during the function. 

The back panel also contains several 
controls. A slide switch selects the 
base frequency of 432 or 435 MHz. A 
second slide switch determines the 
mode of the transceiver - either SSB 
or CW. A final control selects the 
internal vfo, or allows an external 
device to be used, When in external 
mode, the panel lamp on the main 
tuning dial is extinguished. Jacks for 
key, vfo, relay, and speaker are also 
provided Power for the Echo 70 is a 
nominal 12 V dc. KLM provides two 
power connectors and fuses for the 
rig, allowing one to be permanently 
connected in an auto. The antenna 
connector is a standard SG-238 UHF 
jack. 

I have operated the Echo 70 on 
SSB. CW, through OSCAR * and on 
simplex. Unfortunately, there are not 
many stations in New England on 432 
SSB, so a test had to be arranged. 
Receive and transmit audio quality is 
crisp and clear, and the vxo operates 
in a smooth, linear fashion as the 
Signals are tuned The receiver consists 
of a double conversion design, front 
ended by a six cavity helical resonator 


and FET amplifier Overload was no 
cause for concern, as I operated the 
Echo 70 in the presence of an 80 Watt 
signal at 446 MHz and a two meter 
transmitter without any problems. 
One unexpected bonus was obtained 
from the receiver. I was tuning a 2m 
SSB transmitter, and was able to copy 
the third harmonic on the Echo 70, I 
am sure that KLM did not design the 
transceiver to be used as a test Instru¬ 
ment, but of course one must use 
what is available! 

The transmitter section delivers 
better than 10 Watts into a 50 Ohm 
load, as measured on a Bird Mode! 43 
wattmeter. This was sufficient to 
access OSCAR 7 using a home brew 
turnstile antenna system. The 10 Watt 
output is more than enough to drive 
an outboard amplifier tor extended 
DX or OSCAR work. 

The Echo 70 only draws five Amps 
under transmit, so an existing T2 V 
supply can probably be used to power 
the rig. The transceiver is a natural for 
OSCAR satellite work. It has the 
versatility to operate with existing and 
future birds, as the Phase III satellites 
wdl use the 435 MHz band. If you are 
interested m greeting the new OSCAR 
when it is launched, the Echo 70 is a 
natural! Whrle you are waiting for the 
launch, look for me on OSCAR 7, 
Mode B. 1 would also be happy to 
arrange a QSO on 432 SSB or CW 
from our local test mountain. 

At $495.95, the Echo 70cm is 
complete wilh microphone, internal 
speaker, two power cords, mobile 
mounting bracket, and spare lamps 
and fuse. KLM Electronics, 17028 
Laurel Rd tw Morgen Hill CA 95037. 

John Moinar WA3ETD 
Executive Editor 

NEW FREQUENCY 
COUNTER/GENERATOR 

A unique new frequency counter/ 
generator has been announced by 
Lunar Electronics. The model 
DX-555P is a basic 30 MHz counter 
with 5 digit display and 7 digit read¬ 
out (with front panel scaling!. The 10 
MHz timebase, which includes easy 
zero adjust to WWV, exceeds most 
accuracy requirements. The built-in 
prescaler extends the frequency count 


range to 300 MHz, and is activated by 
a rear panel switch. 

The unique part of the unit is the 
variable frequency marker oscillator, 
covering 440 kHz to 30 MHz In 3 
bands. When the marker oscillator is 
activated by its front panel switch, Its 
output is both available from a rear 
panel jack and displayed on the 
counter readout. The output of the 
marker oscillator, which also may be 
AM modulated with a 600 Hz tone, is 
of sufficient strength to align receivers 
down to the 455 kHz i f and up 
through 30 MHz, The marker oscil¬ 
lator, which also indudes a front 
panel fine tune adjust, serves as a 
highly accurate and economical fre 
quency source In lieu of much more 
expensive frequency synthesizers. 

Uses are innumerable, including the 
many varied counter applications 
through VHF and CB. The marker 
oscillator allows alignment of receivers 
In the IHF spectrum, including their 
455 kHz i-fs t The high harmonic 
output of the marker oscillator may 
also be used through the lower VHF 
range with careful attention to fre¬ 
quency. which will preclude aligning 
on the image. SWL users can easily set 
their receivers to the frequency listed 
for a foreign broadcast station with¬ 
out having to hum across the re¬ 
ceiver's usually inadequately accurate 
dial for the station of interest. Besides 
the SWLers, CBers, and bench tech 
nidans mentioned above, other users 
would include radio amateurs, 
experimenters, field technicians, and 
many others. 

The model DX 555P counter/ 
generator with prescaler lists at 
$239.95. The unit is also available 
without the prescaler at $189.95. 
Units may be obtained via dealers, or 
direct from Lunar Electronics. Lunar 
Electronics, PO Box 82783, San Diego 
CA 92138. 

THREE NEW COUNTERS 
FROM YAESU 

The introduction of a new line of 
three frequency counters, designated 
as YC 500, has been announced by 
Yaesu Electronics Corporation. The 
three models offered are the YC-5QGJ 
(with an accuracy of 10 PPM), the 



The Lunar Electronics DX 555 counter. 
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The Yaesu YC500J frequency counter. 



VC-500S (at 1 PPM), and the 
YC-5Q0E (at 002 PPM). All three 
counters provide six display digits and 
cover the range of 10 Hz to 500 MHz, 
Two separate inputs are provided, one 
covering 10 Hz to 50 MHz, and the 
second, 50 MHz to 500 MHz. 

A built in at or dc supply provides 
for complete portability Advanced 1C 
techniques are used in the circuit 
design, and a doublesided computer 
quality circuit board ensures stable 
and extremely accurate operation for 
many years. 

The counters are now on display at 
all authorized Yaesu dealers through¬ 
out the United States. A copy of the 
operating manual may be purchased 
for $4.50 postpaid from Yaesu Elec* 
tronics Corporation , PO Box 498 , 
15954 Downey Avenue r Paramount 
CA 90723. 

NEW HUSTLER 
AMATEUR ANTENNA 
CATALOG 

A brand new catalog describing the 
entire line of Hustler amateur HF r 
VHP, and UHF antennas has just been 
published by New-Tronlcs Cor 
poration in Cleveland, Ohio. New 
Tronics is the originator of the Hustler 
brand of amateur and CB antennas. 

Hustler's new amateur antenna 
catalog contains more than 40 
antennas and accessories. Featured 
products include the new no rip-off 
"Hustloff" trunk (ip mount that doe's 
not require drilled holes. A turn of a 
knob removes or mounts the entire 
antenna assembly on the side or edge 
of a trunk lid, all without dis¬ 
connecting the cable. The antenna 
assembly stores easily inside most 
trunks. Test data shows that the solid 
grounding of the "Hustloff" mount 
provides the user with consistent 
performance under any conditions — 
plus far greater range potential, 
compared to other available rob proof 
mounts (including the magnetic and 
hinged flip-out variety). 

Another featured item is the 
improved performance built into the 
base loaded 5/8 wavelength SBLT and 
BBL series of two meter mobile 
antennas with 3.4 dB gain (compared 
to a t 4 wave ground plane!. 

Other products include a fixed 
station four band! vertical antenna 


lone setting for 10, 15, 20, and 40 
meter coverage), a fixed station two 
meter vertical with 6 dB gam (com¬ 
pared to a 1/2 wave dipole), and a 
variety of mobile antennas for 2 f 6. 
10, 15, 20, 40, 75 and 80 meters, as 
well as 140 to 500 MHz operation. 

A copy of Hustler's new amateur 
antenna catalog is available by writing 
to: Sales Department, NevwTronics 
Corporation , 75800 Commerce Park 
Drive y Cleveland OH 44 T42 

NEW SMALL-SHANK 
ELECTRONIC 
TECHNICIAN DRILL 

Wahl Clipper Corporation has 
introduced a compact electric drill 
that accommodates drills and burrs 
with a shank size up to .123 (1/8 fr ), 
The ISO TIP electronic technician 
drill Is ideal for prototype develop¬ 
ment, circuit board revision and re¬ 
design, solder removal, lead hole 
cleaning, and a variety of other jobs. 
Its compact size (less than 5" minus 
drill bit) allows use of the drill in 
confined areas and within cabinetry, 
High impact plastic housing makes it 
lightweight, and an extra long 10' 
cord provides a wide working radius. 
An on/off switch provides both 
"Intermittent on" and "locked-on" 
positions for convenience. 

Operating at approximately 9,000 
rpm, the drill is supplied with a collet 
chuck, 3 collets, and 2 drill bits ("56 
and £71), The no. 6275 kit features a 
110 V transformer power source, 
while the no. 6280 kits features a V2 
V cigarette lighter plug assembly for 
on-the-spot drilling capability Burrs, 
abrasive wheels, or discs can be added 
to expand the drill's versatility to 
carve, shape, form, or rout on wood, 
plastic, leather, and a variety of mate* 
rials. V/ahf Clipper Corporation, 2902 
Locust Street Sterling IL 67081, 

FIRST COAX 
TOGGLE SWITCH 

TEE AX, Inc. of Ft. Lauderdale, 
Florida, has announced (after nine 
years of development) die first com¬ 
plete line of coax switches with 
features not previously available in 
coax switching. The TEE AX coaxial 
toggle switches are available in every 
series, from 5PST to 6PDT The 
erector set construction of the 


switches allows the user to stack a 
VHF, BNC r TNG, and SMC in one 
switch. By removing the top place or 
toggle, you can replace it with a 
variety of solenoids to allow using the 
TEE/AX as a relay, The coax switch is 
fully designed to survive in any 
environment (such as that in aircraft, 
where shock and vibration are a fac¬ 
tor), The TEE/AX coaxial switches 


are 100% anti-shock proof. 

TEE/AX, Inc., will also fabricate 
coaxing switching systems and custom 
coax switches to specific customer 
needs. Over 300 variations of switches 
and relays will be available. Technical 
specifications are available on the 
entire coax switch line TEE/AX t Inc,, 
5701 NW 37st /We,, Forf Lauderdale 
FL 33309 . 

















COMPUTERIZED 
MORSE CODE 
RECEPTION 
PACKAGE 

Polsrts Computer Systems has 
announced the development of a 
Morse code reception package for the 
S 100 based 8080 microcomputer. 
The package consists of a ton^to dc 
converter module and complete soft¬ 
ware The converter connects to the 
communications receiver via head 
phone jacks and to the computer via a 
parallel I/O port 

The converter contains a phase 
locked loop for tone decoding,, and 
adjustable center frequency and band 
width controls. Its design is highly 
immune to impulse noise, Provision 
for audio and visual synchronisation 
of the incoming signal is provided. 

The software adjusts for variations 
in transmission as each code element 
is received, allowing for manual or 
automatic transmission of CW at 
speeds ranging from 5 to 60 words per 
minute. Noise and dropout negating 
logic is included. The final output of 
received text is to an StO port for 
display to a printer or CRT, 

The package price in kit form for 
the converter, object program, and 
complete documentation is $95.00. 
An assembled and tested version lists 
at $145.00. Source tapes and com¬ 
plete turnkey packages are also avail 
able. On the low end, schematic of the 
converter, object dump, and docu 
mentation are available for $17.00, 
Polaris Computer Systems, 3311 
Richmond Avenue, Houston TX 
77098. 

HEATH 
ANNOUNCES 
PERSONAL COMPUTERS 

The latest entry into the hobby 
computer field is Heath, the popular 
manufacturer of electronic kies. The 
long-awaited computer product line 
consists of two processors, a video 
terminal, and an array ol peripheral 
I/O devices. 

Heath chose the widely available 
8080 B-bit microprocessor as the basis 
for the H8 computer. The other com 
puter. dubbed the Nil, is based on 
the Digital Equipment Corporation 
(DEC) LSI-11 computer, which is a 
16-bit minicomputer. 

Targeted for release this summer, 
the H8 computer features an intel¬ 
ligent front panel with octal display 
and data entry capability, One button 
program loading is provided by a 
resident monitor and built in boot¬ 
strap program. Sixteen pushbuttons 
are provided for data entry, and an 
LED display allows machine states 
and register contents to be displayed. 
A speaker is built into the H8 to allow 
special programming effects. 

The H8 computer features a 1K 
ROM that contains the monitor 
program and bootstrap. The machine 
has a memory capacity of 65K bytes. 
The mainframe utilizes 50 pin con¬ 
nectors, of which 10 arc available for 
memory and peripheral controllers. 
The built-in power supply can support 
the CPU, 32K of memory, and two 


I/O devices. The price for the basic H8 
computer kit is $375. 

Heath has bridged the S-bit gap 
with the H11 computer, to be shipped 
this fall, Based on DEC'S powerful 
LSI 11 computer board, the Hi t is a 
full 16-bit machine that features the 
DEC PDP 11 instruction set. The 
HI Vs CPU board is fully wired and 
tested. The LSI 11 board features 4K 
x 16 RAM, expandable to 2QK. A 
switching power supply is standard, as 
is full circuit protection and a wired 
backplane,, Interfaces initially consist 
of serial and parallel I/O modules. A 
4K memory board is also available. 

However, one of the most attractive 
features of the HU is the software 
provided by Digital Equipment Corp. 
An assembler, editor, linker, and 
debug package is provided, as well as 
the BASIC and FOCAL languages. 
Owners of the Htl will also be able to 
use programs from the extensive DEC 
users group, DECUS, 

A complete line of peripheral 
devices is available to support the H8 
and H11 computers. A CRT display 
and paper tape reader punch, desig¬ 
nated the H9 and HID respectively, 
will allow I/O capability. The follow¬ 
ing products will be available from 
Heath when H8 and H11 production 


commences: 

H8 8080 Computer S375 

H8’! 4K Memory T40 

H8 2 Parallel Interface 150 

H8-3 4K Chip Set 95 

H8-5 Serial/Cassatte 

Interface 110 

H9 Video Terminal 530 

HID Paper Tape Device 350 

Hit LSI-11 Computer 1295 

H11-1 4K memory 275 

H11-2 Parallel Interface 95 

HITS Serial Interface 95 


The listed equipment Is in kit form 
from Heath Company , Benton Harbor 
Mi 49022 . 



inside the H8: Heavy-duty power supply is visible, as welt as the ten slot 
mother board 



- 








Heathkit H11 Computer, based upon the DEC LSf-11. 



The Heath 8-bit family: H9 Video Display , H8 Computer , and H W Paper Tape ReadenPunch. 
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Editor; 

Ruben Baker WB2GFE 
15 Windsor Dr. 

Atco NJ 08004 




EUROPEAN DX CONTEST 
CW 

Starts: 0QQ0 GMT* Saturday, 
Aug. 13 

Ends: 2400 GMT, Sunday, 
Aug, 14 
Phone 

Starts: 0000 GMT* Saturday* 
Sept. 10 

Ends: 2400 GMT. Sunday* 
Sept. It 
RTTY 

Starts: 0000 GMT, Saturday, 
Nov, 12 

Ends: 2400 GMT. Sunday, 
Nov* 13 


Sponsored by the Deutscher ARC 
IDARCK this contest is open to all 
amateurs* who may use all amateur 
bands, 3.5 to 28 MHz. Classes include 
single op/all band and multi-op/single 
transmitter Only 36 hours of 
operation out of the 48 hours are 
permitted for single op stations. The 
12 hours of noooperaiion may be 
taken in not more than three periods 
anytime during the contest. Each 
station may be worked once per band. 
A contest QSQ can only be estate 
lished between a non European and a 
European station, except in the RTTY 
section* where contacts between all 
continents and one's own continent 
are permitted, 


EXCHANGE: 

An exchange consists of the usual 5 
or 6 digit serial number. RS(T| report, 
plus progressive GSO number starting 
with 001, 

SCORING: 

Each GSO counts 1 point. Each 
confirmed GTC (given or received) 
counts 1 point (see below). The 
multiplier for non-European stations 
is determined by the number of 
European countries worked on each 
band. Europeans wifi use the last 
ARRL countries list. In addition, each 
call area in the following countr es 
will be considered a multiplier JA. 
PY, VE r VO, VK, WK, 21, ZS* 
UA9G. The multiplier on 3,5 MHz will 
be multiplied by four, on 7 MHz by 
three, and on 14 to 28 MHz by two 
The final score is the total GSO points 
plus GTC points multiplied by the 
Sum total multipliers from all bands. 
GTC TRAFFIC; 

Additional point credit can be 
realized by making use of the OTC 
traffic feature. A OTC is a report of a 
confirmed GSO that has taken place 
earlier in the contest and later been 
sent bac*- to a European station. It 
can only be sent from a non-European 
station to a European station. The 
general idea is that after a number of 
European stations have been worked* 



Aug 6-7 
Aug 13'14 
Aug 20-21 
Aug 20-21 
Aug 20 22 
Aug 2022 
Aug 27 28 
Aug 27 28 
Aug 27-28 
Sept 3 5 
Sept 10-11 
Sept 10-111 
Sept ID It 
Sept 10-11 
Sept 17 IS 
Sept 24- 25 
Sept 24 25 
Oct 1 
Oct 12 
Oct 8 9 
Oct 1^16 
Oct 15-17 
Oct 29 30 
Nqv 5-6 
Nov 12-13 
Nov 12 13 
Nov 13 
Nov 19-20 
Nov 19-20 
Nov 19-20 
Nov 26-27 
Dec 3-4 
Dec 1041 


Illinois GSO Party 

European DX Contest — CW 

Worldwide SARTG RTTY Contest 

SE ANET Contest 

New Jersey GSO Party 

CAN AM Championship Contest 

Ohio interstate QSO Party 

Rep. of Trinidad and Tobago GSO Party 

All Asian Contest — CW 

Four Land QSO Party 

Washington State GSO Party 

Pennsylvania OSO Party 

ARRL VHf GSO Party 

European DX Contest — Phone 

Scandinavian CW Contest 

Delta QSO Party 

Scandinavian Phone Contest 

Open CD Party — CW 

VK/ZL/Oceania — Phone 

VK/ZL/Oceania ~CW 

Open CD Party - Phone 

Manitoba OSO Party 

CO WW DX Phone Contest 

ARRL Sweepstakes — CW 

I PA Contest 

European DX Contest — RTTY 
OK DX Contest 
ARRL Sweepstakes — Phone 
WWDXA International CW Contest 
All Austria Contest 
CQ WW DX CW Contest 
ARRL 160 Meter Contest 
ARRL 10 Meter Contest 


a list of these stations can be reported 
back during a GSO with another 
slat ion. An addit ional one point credit 
can be claimed for each station re¬ 
ported. For RTTY section only, GTC 
traffic is allowed between all stations 
(sem and received), but not between 
stations in the same country, A QTC 
contains the time* call and QSO 
number of the station being reported. 
Example: 1300/DA 1AA 134. This 
means that at 1300 GMT you worked 
DATAA and received number 134. A 
QSO can be reported only once, and 
not back to the originating station. 
Only a maximum of 10 QTCs to a 
station is permitted. You may work 
the same station several times to 
complete this quota, but only the 
original contact, however, has a QSO 
point value. Keep a uniform list of 
QTCs sent, QTC3/7 indicates that this 
is the 3rd series of QTCs sent and that 
7 GSOs are reported. Europeans may 
keep the list of received QTCs on a 
separate sheet* if they clearly indicate 
the station which sent the QTCs. 
ENTR fESAND A WA RDS; 

Certificates to highest scorer in 
each class in each country, reasonable 
score provided. Continental leaders 
will be honored. Certificates also given 
lo stations with at least half the score 
of the continental leader. Violation of 
the rules^ unsportsmanlike conduct* or 
taking credit for excessive duplicate 
contacts will be deemed sufficient 
cause for disqualification* The de¬ 
cisions ol the contest committee are 
final. It is suggested to use the log 
sheets of the PARC or equivalent. 
Send l] large size SASE to get the 
desired number of log and summary 
sheets (40 QSOs or QTCs per sheet). 
Mailing deadlines are: CW Sept, 15th; 
Phone Oct 15th; RTTY Dec, 1st 
Entries should be addressed to: 
WAE DC Committee, Post Box 262, 
D 895 Kaufbeuren, Germany, North 
American residents may send their 
entries to Hartwin E, Weiss 
WA3KWD, 323 North Street, Millers 
burg PA 17061 USA. Minimal require¬ 
ments for a certificate or trophy are 
100 QSQsor 10*000 points. European 
country list is same as shown for 
EURD awards? 

Special note — Please keep the 
following sections free of contest 
activity. CW: 3550 3800* 
1 4075-14350 21 100 21450, 

28100 29700. Phone 3650 3750* 
14300 14350. 214O0 21450* 

2870029700, 


CAN-AM 

CHAMPIONSHIP CONTEST 
Phone 

Starts: 0200 GMT, Aug. 20 
Ends: 2400 GMT, Aug. 20 
CW 

Starts: 0400 GMT* Aug. 21 
Ends. 0200 GMT, Aug. 22 

OBJECTIVE ; 

To increase the communication and 




friendship between the Canadian and 
American amateurs and to provide 
the means of measuring the perfor¬ 
mance of their operating skills and 
equipment. 

BANDS; 

All bands 1.8 through 28 MHz are 
permitted: general portion of the 
bands is recommended for use on 
phone and CW. 

CATEGORY OF COMPETITION 

1. Single operator — stations oper 
ated by the station license holder. 

2. Multi-operator* single trans¬ 
mitter — stations operated by one or 
more operators other than the 
licensee, 

3* Club competition. 

EXCHANGE : 

Signal report* RS on phone and 
RST on CW, plus sequential QSQ 
number starting with 001, plus 
multiplier area abbreviation, t,e., 
59001CT or 599001 ON Multiplier 
area abbreviation is the usual two 
letter postal abbreviation for 50 US 
states, CN - Caribbean {KC4. KG4* 
KP4* KS4, KV4* KZS), PC - Pacific 
(rest of US possessions], Canadians 
will use: NL - V01* V02; NB - VE 1 
New Brunswick; NS - Nova Scotia, 
PE — Prince Edward Isl,; Si - Sable 
and St. Paul Isl,; PG — VE2; ON - 
VE3; MB - VE4; SK - VE5; AT - 
VE6; BC - VE7; NW - VE8 NWT; 
YU - Yukon* 

MULTI PLIERS: 

50 US states* 2 US possessions 
{Caribbean, Pacific); 10 Canandian 
provinces, 2 territories {NWT* 
Yukon), 1 Islands (Sable, St, Paul), 

Total of 65 multipliers per band; 
maximum possible on all bands is 390. 
POINTS: 

1. Americans to Americans* 
Canadians to Canadians QSOs count 
for 2 points. 

2. Americans to Canadians and vice- 
versa GSOs count ior 3 points. 

The same station can be contacted 
once on each band and mode. Stations 
operating from outside af their own 
call area must sign slash and the area 
they are operating from* i.e., 
W6AM/7, W2PV/KH6* KP4AST/W2, 
SCORING: 

The final score is the result of the 
total QSO points from all hand:,, 
multiplied by the sum of the 
multipliers from all bandy Phone and 
CW sections of the contest are con 
sidered separate contests. However, 
combined stores of phone and CW 
will be used for overall Competition. 
Combined scores will be calculated 
a result of the addition of phone and 
CW scores. 

AWARDS: 

Frrst place certificates will be 
awarded in each multiplier area On 
both modes in single operator cate¬ 
gory Top five multi-operator stations 
will receive certificates (Combined 
phone and CW scores will be con 
stdered.) Free one year subscription to 
LONG SKIP - The CAN AD X bulletin 
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RESULTS OF THE 1977 DX YL TO NORTH AMERICAN YL CONTEST 


DX Phone: 


DX CW: 


DJ0EK 

714 points 

I3MQ 

143 

DJ1TE 

552.50 

DJ0EK 

70 

F5RC 

488,75 

DF2SL 

9 

NA Phone: 


NA CW: 


W2GLB 

1108 points 

WA2DMK 

1T25 

VE3MRS 

726 

K6DLL 

7.50 

WA8EBS 

432 

W3CDG 

4 



W2HFR 

4 


Highest Combined Phone + CW: 



DX = DK0EK, 784 pis. 




NA = K6DLL, 337.5 pts. 




RESULTS OF THE 1977 YL-OM CONTEST 


YL Phone: 


OM Phone: 


I3MWP 

57,750 points 

W4CHK 

1,538 

HB9ARC 

26,934 

W7ULC 

805 

FG7XL 

25.125 

W0GNX 

648 

YL CW: 


OM CW: 


WA5VJW 

17,010 

W4CHK 

1,463 

K80NV 

13,484 

W7ULC 

1,295 

K1NEI 

10,710 

VE3EMA 

990 


- will be awarded to the top 5 
stations overall in both categories. 

TROPHIES AND PLAQUES: 

1 , Single operator, overall — 
Canadian champion, American 
champion. 

2. Single operator, phone — 
Canadian champion, American 
champion. 

3. Single operator, CW — Canadian 
champion, American champion, 

4. Multi operator champion. 

Each station ts eligible for one 
trophy only. In a case where one 
station would qualify for another 
trophy, the less significant trophy 
goes to the next eligible station, 

CLUB COMPETITION: 

A handsome plaque will be awarded 
to the club submitting the highest 
aggregate score of the phone and CVV 
scores submitted by its members 
under the same rules as CG WW 
contest. 

LOG INSTRUCTIONS: 

All times must be kept in GMT. 
Indicate multiplier the first time only 
on each band. Log must be checked 
for duplicate contacts, correct GSO 
points, and multipliers. Do not use 
separate logs for each band, Each 
entry must be accompanied by a 
summary sheet showing all scoring 
information,, category of competition, 
operator's name and callsign, address 
of the station, and signed declaration. 
Entries with over 200 contacts must 
include check sheets for each band 
Official logs, check sheets, and 
summary sheets are available from 
CAIMADX - a large SASE will bring 
you samples, 

D ISO UA L / F/CA Tl ON: 

Violation of amateur radio regu¬ 
lations in the country of the con¬ 
testant or the rules of the contest, 
unsportsmanlike conduct, or taking 
credit for excessive duplicate contacts 
or unverifiable QSQs or multipliers 
will be deemed sufficient cause for 
disqualification. (Incorrectly logged 
calls will be counted as un verifiable 
contacts ) Actions and decisions of 
the CAIMADX contest committee are 
official and final, 

DEADLINE: 

All entries most be postmarked no 
later than September 30, 1977, and 
mailed to: Canadian DX Assn — CC, 
Box 717, Station G, Toronto, Gnt. 
M4T 2N7, Canada. 

NEW JERSEY 
GSO PARTY 
Contest Periods: 

2000 GMT, Saturday, 

Aug. 20 to 
0700 GMT, Sunday, 

Aug. 21; 

1300 GMT, Sunday, 

Aug. 21 to 
0200 GMT, Monday, 

Aug. 22 

The Englewood ARA invites alt 
amateurs worldwide to take part in 
this year's annual contest. Phone and 
CW are considered the same contest. 
A station may be contacted once on 
each band and mode; CW contacts 
may not be made in phone band 
segments- NJ stations may work other 
NJ stations. General call is ,r CG NJ'L 
NJ stations are requested to identify 
themselves by signing "DE NJ ,r . 


Stations planning active participation 
in NJ are requested to advise the 
EAR A by August 6th of their in¬ 
tentions, so that full coverage from all 
counties can be planned. Portable and 
mobile operation is encouraged, 
FREQUENCIES: 

1810, 3535, 3905. 7035, 7135, 
7235, 14035, 14280, 21100, 21355, 
28100, 28600, 50-50.5, 144-146, 

Suggest phone activity on the even 
hours, 15 meters on the odd hours 
between 1500 and 2100 GMT, 160 
meters at 0500 GMT. 

EXCHANGE: 

GSO number, RS(T), and GTH (NJ- 
county, others - ARRL section), 
SCORING: 

Non-NJ stations multiply number 
of completed QSOs times number of 
NJ counties worked (21 max.). NJ 
stations score 1 point per US/ 
Canadian QSO, 3 points per DX QSO, 
and multiply total QSO points times 
number of ARRL sections (including 
NNJ and SNJ), KP4, KH6, KL7, KZ5, 
etc., count as 3 point DX contacts and 
as section multipliers. 

ENTRIES AND A WA RDS: 

Certificates to first place NJ station 
in each county, and first place in each 
ARRL section and country. Second 
place certificates when four or more 
logs are received. Novice and Tech 
certificates also to be given. Logs must 
show date/time in GMT, band, 
emission, etc., and be received not 
later than Sept. 17th. The first con¬ 
tact for each claimed multiplier must 
be indicated and numbered, and a 
checklist of contacts and multipliers 
should be included. Multi-op stations 
should be noted and all calls listed, 
Logs and comments should be sent to: 
Englewood ARA, 303 Tenafly Road, 
Englewood NJ 07631, 

REPUBLIC OF TRINIDAD 
AND TOBAGO GSO PARTY 

Starts: 0000 GMT, Saturday, 

Aug. 27 

Ends: 2400 GMT, Sunday, 

Aug, 28 

This QSO party was organized by 
the Trinidad and Tobago ARSoc to 
commemorate the first anniversary of 
the Republic of Trinidad and Tobago. 
Use any bapd/mode, 10 through 160 
meters, and QSCAR/SSB. 

EXCHANGE : 

Usual 5 and 6 digit exchange con¬ 
sisting of the R5[T) and serial number 
starting from 001. 

A WA RDS: 

A certificate will be awarded to any 
station working 5 or more 9Y4 
stations. Contacts may be on different 
bands, but must be in the same mode! 
A certificate with endorsement 
sticker and QSL cards confirming 
contacts will be awarded to stations 
working 9Y4 on five bands, all con¬ 
tacts in the same mode, 

ENTRIES: 

Logs should show date/time in 
GMT, stations worked, number 
sent/received, Logs only required for 
five station awards: QSLs required 
along with log for five band award. 
Include a remittance of $1.00 or IRC 
equivalent with togs if eligible for an 
award. Entries must be postmarked no 
later than Ocl 15th to: TTARS, PQ 


Box 1167, Port of Spain, Trinidad, 
West Indies. 

OHIO INTERSTATE 
QSO PARTY 

m 

Contest Periods: 

1600 to 0200 
GMT each day, 

Aug, 27 and 28 

Cchsponsored by the Ohio Council 
of Amateur Radio Clubs and the 
Fa rout Amateur Radio Club of Ket¬ 
tering, This contest replaces the two 
contests originally planned by the two 
groups! Rules are as follows: Out of 
state stations work Ohio stations only; 
OH stations work any station. Each 
station may be worked once per band 
and mode. Multi-xmtr, multi-op sta¬ 
tions are allowed, but are Ineligible for 
awards. Repeater contacts are not 
allowed, except through OSCAR, 
EXCHANGE: 

Serial number, RS(T), and ARRL 
section or country - or QH county 
for QH stations. 

SCORING: 

Score 1 point per GSO Add 50 
points to final score for working Ohio 
State Fair Station NOSH 10. Multiply 
score by 1.5 for operating portable 
using temporary power and antennas 
in any OH county except Butler, 
Clark, Cuyahoga, Franklin, Hamilton, 
Lake, Lorain, Lucas, Mahoning, 
Montgomery, Portage, Richland, 
Stark, Summit, or Trumbull. 

Note: The latest copy of the rules 
omitted the scoring multiplier, so I 
would assume that it would be the 
number of Ohio counties for non- 
Ohio stations and the number of 
ARRL sections for Ohio stations. 

FREQUENCIES: 

5 kHz up from lower edge of 
General class band. 


ENTRIES/AWARDS: 

Entries should include logs showing 
time, band, mode, and exchange info, 
summary sheet claiming score, and 
return mail address. Include an SASE 
for results. Logs must be postmarked 
by Sept, 15, and should be sent to: 
Joe WB3HWE, Box 7825, SR 188, 
Circleville QH 43133. Trophies to 
highest OH and out of state. Certifi¬ 
cates to top OH In each county and 
each ARRL section and DX score. 
Participation certificate to each 
entrant with 50 or more QSQs, 
Special certificate for working 3 or 
more Farout ARC members. 


W8MBI 

The Ohio Buckeye Belles will be 
operating their memorial station 
W8MBI (and individually) during the 
Ohio Interstate GSO Party, giving 
everyone an excellent opportunity to 
work Ohio YLs. The Buckeye Belles 
award a certificate to OH stations for 
12 confirmed QSQs, to other US 
stations for 3 confirmed QSOs, and to 
DX stations for 4 confirmed QSOs, 
Send complete log data — name, call, 
date, time, band, mode, and Buckeye 
Belle numbers - to Certificate 
Custodian Marge K8ITF, 1608 
Randeley Avenue, Dayton OH 45403, 
Please include 5Qd to help cover mail¬ 
ing costs. 

EURD 

Congratulations to Bruce Balia 
VE2QO, who was the first non- 
European station to obtain the R“TY 
Award EURD-3 from DARC. As of 
this writing, he is one of ten amateurs 
to receive this award — only three 
have made it to the top (EURD-1 
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For VHF-UHF 

- - work some DX! 


Bill Parker W&DMR 
2738 Fioribunda Drive 
Coiumbus OH 43209 


W hat single antenna 
can provide 26 dB of 
gain over a half wave dipole 
and also 

(a) exhibit relatively 
low wind resistance; 

(b) operate over a band- 
width appro ac hi ng 



twice the design fre¬ 
quency; 

(c) permit shared mast 
mounting with other 
antennas for ease of 
rotation; 

(d) is easy and not 
overI y ti me-consu mi ng 
to construct; and 

(e) is light of weight 
and inexpensive (under 
$20) too? 

A parabolic dish cannot. 
The optimum spaced long 
yagi cannot, A col I inear array 
cannot. Nor can the log 
periodic, corner reflector, 
helix, or any other antenna. 
The dual rhomboid can! 

The need for high antenna 
gain still exists. High gain 
antennas (in excess of 20 dB) 
are very directional antennas 
providing b e a m w i d t h s 
between 5 and 10 degrees. 
Antenna gains greater than 30 
dB produce half power beam- 
widths of less than 5 degrees 
and require very accurate 


pointing systems. Antennas 
with gain exceeding 20 dB are 
used on VHP, UHF, and 
higher. For best results at 
these frequencies, the anten¬ 
na must be placed high and 
above the surrounding 
obstructions. Wind loading 
produced by such mast- 
mounted rotatable antennas 
at the top of the tower 
cannot be ignored if the 
antenna system is to survive. 
Can you imagine a 21 fool 
diameter parabolic dish 

i r 

antenna (required to pro¬ 
duce 26 dB of gain) mast- 
mounted and rotatable on a 
50 foot tower in a 50 mph 
wind? Even with the reflector 
constructed of 1 inch wire 
mesh? Over 750,000 foot¬ 
pounds of torque will be 
generated at the base of the 
tower. And that is without 
any additional antennas or 
any additional mast height. 
The dish antenna (excluding 
satellite work} to be effective 
requires a structure and plat¬ 
form to support it. Construc¬ 


tion of the dish antenna is 
not the easiest of tasks. 

The long yagi certainly has 
less wind resistance. An 
optimum spaced long yagi 2 
requires a 100 foot boom to 
yield 26 dB of gain. It is 
easier to construct and could 
be made light in weight. But 
the 1 to 1.5 percent band¬ 
width of the operating fre¬ 
quency limits the usefulness, 
especially on the 420-450 
MHz band. Stacking two 50 
foot boom long yagis could 
be done with some ease. The 
stacking distance will require 
a mast extending out of the 
top of the lower in excess of 
25 feet if the equivalent 26 
dB of gain is to be realized. 
The torque loads created in 
starting and stopping a 100 
foot boom represent an addi¬ 
tional problem for the rotator 
mechanism. The swaying of a 
high gain long yagi antenna 
during gusty wind produces 
signal variations during both 
transmit and receive (similar 
to QSB created by atmos¬ 
pheric changes along the 
signal path). 

Consider a 26 dB gain 
coll inear array antenna. The 
array would have a lot less 
wind resistance than the dish 
antenna, it would also exhibit 
moi;e bandwidth than the 
yagi. It would require, how¬ 
ever, an array of 1 2 elements 
broadside (high) by 8 ele¬ 
ments colli near (wide), it 
would take a total of 96 
driven elements plus 96 
reflector elements 3 to 
provide a gain of approxi¬ 
mately 23 dB. To obtain the 
additional 3 dB for a 26 dB 
gain col I inear array, the total 
array needed would contain 
384 elements and a frame to 
support them, Even at 435 
MHz, more than 384 feet of 
element material would be 
required. If the 192 reflectors 
were replaced with a screen 
mesh, more than 300 square 
feet would be required. Al¬ 
though a substantial improve¬ 
ment in bandwidth would be 
realized, a considerable 
increase in wind loading 
occurs. 

The dual rhomboid anten¬ 
na provides a gain of 26 dB 


Fig. 1. Dual rhomboid antenna configuration. 
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{an effective radiated power 
increase of 400 times). It lias 
relatively low wind resistance, 
wide operating bandwidth, 
consumes little mast height, 
is light of weight, easy and 
inexpensive to construct, and 
is rotatable. 

The dual rhomboid is of 
the rhombic class, but with 
improvements. The double 
rhomboid antenna 4 configur¬ 
ation is shown in Fig. T, 
Longwire antennas always 
radiate large numbers of side 
lobes that are distributed pro¬ 
fusely, Judicious choice of 
the side length and apex angle 
selection of the rhomboids 
can cause destructive inter¬ 
ference of the unwanted and 
wasteful side lobes. The dual 
rhomboid antenna designed 
for a high order of side lobe 
suppression at one frequency 
retains this characteristic very 
well over a substantial fre¬ 
quency range. This is not 
possible with a single 
rhombus. 

The design principles 
involved are the same as for 
the “V” antenna and the 
rhombus antennas. The angles 
(referred to as tilt angles) 
were expressly selected for 
zero angle radiation irom 
each rhomboid 5 . Since most 
antennas of the rhombus class 
operate against ground 
(heights of less than one to 
two wavelengths), zero angle 
radiation till angles arc not 
normally selected. See Figs. 2 
and 3. 

The length of sides L] and 
l_2 specifically differ by a 
one-half wavelength factor. 
The array radiation pattern is 
the product of the patterns 
for the component sides at all 
points in space. 

The only connection 
between the rhomboids is at 
the common feedpoints. The 
antenna consists of two 


rhomboid elements con¬ 
nected in parallel at their 
common apex where a 
balanced feedlinc connects 6 . 
One terminating resistor is 
required for each rhomboid. 
The terminating resistors 
should be of the noninductive 
variety and able to withstand 
the weather. Each ter- 

I 

minating resistor should be 
capable at least of dissipating 
one” fourth of the input 
power to the antenna. Ter¬ 
mination values of between 
600 and 800 Ohms are 
recommended. For example, 
if 10 Watts is applied at the 
feedpoint, each resistor 
should be capable of 2.5 
Watts dissipation. 

The list of parameters for 
the dual rhomboid antenna 
shown in ~[dble 1 is for a 
design frequency of 435 
MHz. 

The side lengths are calcu¬ 
lated from the following for* 
mula: 


L (feet) - 


984 (N -0,05) 
Freq. (MHz] 


where N is the number of full 
waves. L] and l_2 for a design 
frequency of 435 MHz are 
93,5 and 161,5 inches, 
respectively. The*side lengths 
are needed to determine the 
boom length and the three 
crossarm lengths. 

Apex angles and 0 are 
derived by: 

<* = 2(90 - 02) 

( 3 - 2 ( 90 - 0 ]) 


and are 46 and 58 degrees, 
respectively. The tilt angles 
0t and 02 were selected for 
side lengths of 3.5 and 6.0 
wavelengths, as well as zero 
angles radiation. 

The dimensions for boom, 
crossarms, and crossarm 
spacing are shown in Fig, 4. 


Design Center Frequency 

Side length ~ L-t = 3.5 X 

01 **61° 


Tilt Angle 
Apex Angie 
Beam Width - 
Termination 
* Half power level 
#L 1 = 7.8 feet, L 2 = 13.46 feet 


cc = 46 

V = 5.8* 

R = 820 Ohms 


435 MHz 

Lt - 6.0 X 
0 2 = 6 ? : 

0=5 8 ° 

H = 9.7° 

R = 820 Ohms 



Dual rhomboid antenna installation at WA8QQU, Reynolds¬ 
burg, Ohio. 


The angle subtended between 
the diagonal of each 
rhomboid is equal to: 

0 - cc _ 58-46 

2 2 

6 degrees 

An isosceles triangle is 
formed at the forward end of 
the beam by the rhomboids’ 
crossover and the two ter¬ 
minators. Detailed specific 


dimensions for construction 
of the high gain dual rhom¬ 
boid antenna whose band¬ 
width is essentially 420 to 
890 MHz are shown in Fig. 4. 

Construction 

A metal boom that runs 
the full length of the dual 
rhomboid is not recom¬ 
mended. Excessive side lobes 
will be generated if this con¬ 
struction technique is cm- 



SJOC L -S WAVELENGTHS 


Table J. List of parameters for dual rhomboid. 


Fig. 2. Zero degree wave angle design chart. 
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Dual rhomboid antenna held with one hand by W8DMR’$ XYL. Total boom length is 20'6". 


downspouts, gutters, metal 
house siding, or metal sash 
windows. Never permit non¬ 
shieided 300 Ohm line to run 
along the ground or against 
masonry walls and floors, 
even if it is foam filled. 

Operational Tests 

The antenna lias been used 
primarily to receive and trans¬ 
mit standard scan amateur 
TV signals. A secondary use 
has been to receive UHF com¬ 
mercial TV channels 14 
through 83. The antenna has 
been used to receive channels 
2 through 13, with less gain. 
The results have been excel¬ 
lent, with the exception that 
lobing was experienced on 
the higher UHF I V channels. 
The antenna has good front 
to back ratio. The antenna 
was rotated to vertical polari¬ 
zation to verify that the angle 
of radiation was truly zero. 
The antenna did not have a 
double (split) lobe in the 
vertical axis. 


ployed. The center section of 
the boom should be made of 
metal or of material suffi¬ 
ciently rigid to support the 
nonmctallic crossarms. A 
total of about 86 feet of wire 
is required with each leg of 
llie rhomboid being about 
21 Vi feeL long. The conductor 
size should be as large as the 
antenna f rame can adequately 
support. Number 1 4 AWG 
solid copper, formvar coated 
was used in the author's dual 


rhomboid antenna. Even 'A 
inch tubing is recommended. 
Although not recommended, 
a model used #24 AWG 
enameled single strand copper 
with some success. 

The transmission line from 
the feedpoint to the mast 
should be foam 300 Ohm 
balanced nonshieided line. 
Open wire line or foam line 
works well. Once the feedline 
reaches the mast, a change to 
shielded 300 line or coaxial 



ret 


ANTENNA 
SIDE VIEW 


MEO* AND WORE 


\ RESULTWiT 



/ 


GROUND 


Fig. 3. Effect of tilt angle selection, (a) Non-zero angle 
radiation, rhombic antenna working against ground, (b) Zero 
angle radiation due to tilt angle selection. Note: Tilt angle does 
not mean physically tilt the antenna. See Table 1 . 


cable can be made. In the 
case of coaxial cable, a broad 
band balun should be used. If 
nonshieided 300 Ohm line is 
used, ABSOLUTELY DO 
NOT TAPE the feedline to 
any metal structure. This 
includes the metal section of 
the boom, the mast, the 
tower, other coaxial cables, 


Additional Improvement 

The dual rhomboid can be 
expanded such that it could 
be referred to as the quad 
rhomboid. This would be 
accomplished by adding two 
additional rhomboids, as in 
Eig. 5. There would be still a 
single feedpoint, but two 
additional terminators would 



Fig, 4. Dual rhomboid antenna for 435-870 MHz. Beamwidth 
10" H x 6° V. Gain over DP 26 dB, Boom length: AB = 
I9’6". Support spacing (see text): At = 7‘; IJ = 5 '6"V )B - 7‘. 
Support length: CD = 7‘3 ,f ; EF = W3"; GH « 3V". 
Rhomboid sides: AC, AD, EG, FH = 7’9.5"; AE, AF, CH, DG 
= 13'5.5”. Feedline: see text. Wire needed: 14 AWG formvar, 
^ 86'0Boom material: Al, }B = wood; Ij = metal. Cross 
support: CD, EF, GH = wood. Terminators: RJ, R2 = 600 
Ohms; Watts - see text. 
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Fig. 5. Quad rhomboid antenna configuration. 


be required. The feedpoint 
impedance would be lowered. 
The additional rhomboids 
should have different side 
lengths; as an example, L 3 
could be 2.5 wavelengths and 
L 4 could be 7.0 wavelengths. 
The quad rhomboid would 
not require any additional 
mast space, as would be the 
case in stacking an additional 
dual rhomboid. 
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Corrections 


Oscar Orbits 


Just a note to let you know that in 
the June 73 issue, on page 176 {"Cur¬ 
rent-Saver Counter Display/' Fig. 4), 
there is an error in the circuit, the 
outputs of the two 7400 chips should 
be bussed before driving the 7447 
decoder driver. The existing schematic 
is incorrect in that the outputs of the 
"Latch No. 1" 7400 do not drive the 
decoder. 

Doug Marquardt WB2AWG 

Bogota NJ 

The article, "Aim Your Antenna 
With a Micro," in the June, 1977, 
issue of 73, contains an unfortunate 
typographical error (of omission) and 
leaves implicit lhat which needs to be 
made explicit for some of us who not 
only cannot read "between the lines" 
but are having real difficulty with the 
lines themselves! 

First, the omission. FORTRAN 
statement 290 correctly contains the 
minus sign (PL1 - 37.63* PIE/180) 
before the longitude. The corre 
spending BASIC statement number 
170 omits this necessary minus sign. 

Second, the implicit information 
which should have been quite explicit 
The authors imply in the description 
of the FORTRAN program that the 
program contains the constants which 
represent the local latitude and longs 
tude, as indeed it does. However, 
clarity of expression seems to dictate 
an explicit sentence or sentences such 
as the following: 

"It should be noted that 
FORTRAN statements 260 and 
290 contain the latitude and 
longitude, respectively, of 
Chicago, as do the corresponding 
BASIC statements 140 and 170. 
For other local - locations, 
change 41,87 and -87.63 to the 
proper latitude and longitude." 

A couple- of sentences such a$ the 
above would have been most helpful, 
but then I would have been deprived 
of a little troubleshooting and the 
feeling of euphoria which I ex 
perienced when I finally found out 
where the "bugs" were. Other than 
the problems above, the article was 
excellent and now ! can swing my 


hybrid-quad with arrogant precision. 
Those who are familiar with thai 
miniaturized rf choke of an antenna 
may well ask, "Why Ixrther?" Because 
it provides valuable practice and 
experience for the time when I will 
finally have an antenna with a decent 
front-to-back ratio and appreciable 
gain, that's why. So don't bother me 
while I aim my two element mim- 
amenna right down that Zed-El's 
throat. Who knows, maybe someday 
he'll come back to me and I can 
casually give him his correct beam 
bearing to several decimal places* 

Ronald W, Evans K5MVR 
Fort WorBi TX 

Please note a correction to my 
article, "Two Meter Scanner" (June, 
1977): 

The power input driving the LEDs 
through a 430 Ohm resistor is incor 
rectly marked "+5 V/' This point 
should be marked "+12 V," as the 
display will not function correctly 
with a five volt supply. 

Carl A, Kpilar K3JML 
Nanticoke PA 

In my article, "Sending HI on the 
Hooter," in the May, 1977, issue of 
73, a few things were overlooked. The 
relays, RY 1 and RY2, do have some 
limitations on their choice. RY1 is 
driven by a TTL output and should 
pull in at 5 volts and 16 mA maxi 
mum. RY2 should pull in at 5 volts 
and 80 mA maximum and also have a 
contact capable of switching % Amp 
of inductive load. 

James F, RejdWSLVYS 
Ashley OH 

I feel that your magazine is the 
tops. I really enjoyed the article 
''Superprobe/' but found one error. 
The pulse LED would stay on all the 
time. Resistor R9 is drawn on the 
wrong place on the schematic, it 
should go from pin 4 of IC2 to 
ground, not from pin 3 of IC2 to 
ground. R1 can be increased to about 
5'10k to increase input impedance. 

Allan Armstrong 
San Francisco CA 
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The listed data tells you the time and place OSCAR crosses the equator in an 
amending orbit for the first time each day. To calculate successive orbits, make 
d list of the first orbtt number grid the next twelve orbits for that day List the 
time of the first Orbit Each successive Of bit is 115 minutes later (two hours less 
five minutes The chart gives the longitude of the first crossing. Add 29 for 
each succeeding orbit. When OSCAR is ascending on the other side of the 
world, it will descend over you. To find The equatorial descending longitude, 
subtract 166 degrees from the ascending longitude. To find the time it passes 
the north pole, add 29 minutes to the time it passes the equator. You should be 
able to hear OSCAR when it is within 45 degrees of you. The easiest way to do 
this is to take a globe and draw a circle wiTh a radius of 2480 miles (4000 
kilometers) from the home GTH, If it passes right overhead, you should be able 
[q hear it for about 24 minutes total, OSCAR will pass an imaginary line drawn 
from San Francisco to Norfolk about 12 minutes after passing the equator 
Add about a minute for each 200 miles that you live north of this line, ff 
OSCAR passes 15 degrees from you, add another minute; at 30 degrees, three 
minutes; at 45 degrees, ten minutes. 


OSCAR 6: Input 

145.90146.00 MHz; Output 
29.45-29.55 MHz; Telemetry 
beacon at 29.45 MHz. 

OSCAR 7 Mode A: Input 


145,85145.95 MHz; Output 
29.40 29.50 MHz. 

Mode 8: Input 
432.125 432.175 MHz; Out 
put 145 925-145 975 MHz 


Orbits designated X' are closed to general use. "ED" are for educational 
use, "BTN" orbits contain news bulletins, "Q" orbits have a ten Watt erp limit 
r L" indicates link orbit "N" or "S" indicates that Oscar 6 is available onty on 
northbound or southbound passes. Satellites are not available to users on ,- NA" 
days An asterisk (*) indicates AQ 7B 6 intersatellite link. 
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Microwave 
Waveguide Details 

-- square copper tubing? 


K. W> Moak 

North wood NH 03261 


W aveguide plumbing is 
the designer's choice 
for microwave circuits oper¬ 
ating from 2000 MHz up¬ 
wards. It's generally available 
at surplus stores, and often 
quite cheaply, yet relatively 
few amateurs experiment 
with it because of its striking 
dissimilarities to conventional 
transmission line. Actually, 
waveguide techniques are not 
difficult to master, and a 
properly assembled system 
can open up a whole new 
radio spectrum to the experi¬ 
menter. 

There are a number of 
different types of waveguide, 
round, elliptical, and other 
shapes, but by far the most 
widely used is rectangular. 
This last is almost the only 
kind usually available to ama¬ 
teurs, so I will confine my 
remarks to it. 

Waveguide can be 
described as a double wire 
transmission line with an 
infinite number of quarter 
wave insulators connected 
along it so as to form a closed 
tube. The means of wave 
propagation along it are, how¬ 
ever, more complex than that 
in a two-wire line, it consists 
of both an electric and a 
magnetic field at right angles 
to each other which reflect 
from wall to wall along its 
length. Different modes of 
operation, that is, different 


orientations of these fields, 
allow more than one wave to 
travel through the same wave¬ 
guide at the same time 
making it ideal for multi¬ 
plexing. Circuit elements are 
provided by changing the 
properties of the inside of the 
tube, by altering the dimen¬ 
sions, by inserting obstacles 
into the path of the waves, by 
manipulating reflections, 01 
by making cavities for the 
waves to resonate in. The key 
fact is that with waveguide it 
is the space inside that carries 
and controls the waves, rather 
than wires and solid com¬ 
ponents. 

All waveguide components 
are complete units designed 
to be bolted into a system. 
This is a great advantage at 
microwave frequencies where 
the very critical measure¬ 
ments involved would make 
construction and fitting of 
parts a difficult task. A wave¬ 
guide system is assembled 
more or less in the same way 
as an ordinary plumbing 
system with the notable 
difference that even the plain 
lengths of pipe are preformed 
so that no cutting or other 
machining is necessary. There 
are a large number of differ¬ 
ent components available, 
both fixed and adjustable, in 
a variety of sizes, corre¬ 
sponding to different bands 
of operation. All components 


in a system should, of course, 
be for the same band, so take 
care to measure the dimen¬ 
sions when buying. 

The band of operation for 
any given size of rectangular 
waveguide can be determined 
easily from two simple 
formulas. The orientation of 
the waves at the optimum 
frequency is known as the 
dominant mode and is gen¬ 
erally utilized. Operation 
outside of the dominant 
mode is inefficient and 
usually undesirable. 

To find the dominant 
mode, divide the longer inside 
dimension (in inches) into 
7,376, which gives the 
minimum desirable frequency 
in MHz, and then divide the 
same dimension into 11,136, 
which will give the maximum. 
1 hese two frequencies span 
the most efficient band of 
operation. However, they do 
not represent cutoff fre¬ 
quencies, so there is a certain 
amount of leeway possible to 
the designer. 

Energy is coupled into or 
out of waveguide by short 
probes, diodes, horns, or 
openings in the waveguide 
walls. Many microwave oscil¬ 
lators incorporate a section of 
waveguide with a probe, so 
they may be connected 
directly into a system. Others 
may have to be coupled by 
short lengths of coax. For 


transmitting, the system 
often terminates in a dipole 
antenna usually backed by a 
reflector, the familiar radar 
dish) or a simple horn which 
serves as an impedance match 
to the open air. Sometimes a 
horn may feed into a reflec¬ 
tor as would a dipole, and 
there are still other methods 
used, including horn arrays 
that act like lenses. Given 
care and patience, suitable 
antennae and reflectors can 
often be fabricated by an 
experimenter. 

Waveguide sections are 
joined in one of two ways, 
cither by flat, precisely 
matched surfaces, or by 
grooved, recessed “choke” 
flanges. The latter, although 
less efficient, is often used 
since it enables sections to be 
joined without extremely fine 
machining of their mating 
surfaces, thus lowering cost 
and improving interchange- 
ability. There are often O- 
rings or thin metal gaskets 
between flanges to improve 
both the electrical and 
mechanical connections. Witli 
the choke connector it should 
be noted that only one ol the 
mating surfaces is provided 
with a groove, the other being 
flat. 

Quick-disconnect choke 
couplings are available, 
designed for use in situations 
where one system might have 
to be alternately coupled to 
several others, as in lest 
equipment, for instance. 

In commercial and mili¬ 
tary applications the system 
is usually filled with a pres¬ 
surized gas, often nitrogen, 
both for efficiency and 
reliability, but experimental 
installations can forego this. 
Just be sure to keep the 
inside of the waveguide clean 
and dry. Any dust or con¬ 
densed moisture will cause 
arcing and power loss. 

The most popular method 
of joining waveguide flanges 
seems to be with small 
hoi low-head screws and nuts, 
but any suitably sized 
fasteners will probably do. 
While not necessary, some 
attempt at torquing the 
fasteners equally might result 
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in slightly less power loss. 

I can only begin to 
describe a few of the many 
types of components avail¬ 
able for waveguide systems, 
those which you would be 
likely to have use for in a 
simple setup. Movable metal 
slugs projecting into the 
waveguide arc used as tuning 
stubs to eliminate undesirable 
reflections, or as filters. These 
are often installed just after 

the input or just before the 
output. Metal or conductive 
plastic plates or vanes, some 
adjustable, some fixed, serve 
as attenuators by effectively 
changing the dimensions of 
the guide, and wedges or 
blocks ol graphite or metal in 
the end of a section act as 
terminating resistors. 

By far the most important 
group of waveguide com¬ 
ponents is that which incor¬ 
porates tunable cavities which 
act as resonant circuits at 
microwave frequencies. This 
group includes not only 
passive components, but also 
a large percentage of micro¬ 


wave oscillators and ampli¬ 
fiers which have built-in 
cavities. Some oscillators, 
notablv the magnetron, are 
actually little more than 
resonant cavities in function. 
A cavity used as a discrete 
component will often be in 
the form of a relatively large 
cylinder with one end mov¬ 
able, so that the size can be 
changed. These units are, of 
course, as important in micro- 
wave systems as conventional 
resonant circuits are at lower 
frequencies. 

The various waveguide 
components are intercon¬ 
nected by sections of plain 
waveguide, available in 
various lengths, straight, 
angled, or flexible. Some are 
so constructed that two or 
more inputs are mixed into 
one output, others so that a 
fractional part of the wave 
energy can be drawn off for 
measurement or other pur¬ 
poses. Mechanical switches 
are made to transfer a wave 
from one guide to another, 
and various electronic 


methods have been devised to 
provide transmil/receive 
switching. In short, wave¬ 
guide can be used to imple¬ 
ment the equivalent of almost 
any conventional circuit. 

Often complete waveguide 
systems can be obtained in 
the form of radar test sets. 
Such a set might include a 
wide band oscillator with 
power supply, one or more 
tunable cavities, usually 
precisely calibrated, and an 
assortment of waveguide 
sections and components, 
,) I tenuators, tuning stubs, 
coax outputs, and impedance 
matches. If you can find such 
a unit it makes an ideal begin¬ 
ning in waveguide which can 
be added to as you see fit. 

This short article is no 
place lo go into the complex 
field of microwave oscillators 
and amplifiers, nor that of 
measuring devices, nor the 
ever Rowing number of solid 
state components used 
especially in very high fre¬ 
quency microwave systems. 
Many of the newer com¬ 


ponents are not generally 
available to the amateur any¬ 
way. Any good microwave 
handbook will provide a 
wealth of information on 
these more specialized fields. 
Most large city libraries will 
have at least one such hand¬ 
book, which is also must 
reading for anyone interested 
in ordinary waveguide 
circuitry. 

With microwaves being 
used more and more, now is 
the ideal time to learn the ins 
and outs of waveguide, before 
the surplus prices start sky¬ 
rocketing. In no other branch 
of electronics does the 
behavior of waves so nearly 
approximate physical 
analogies. This makes wave¬ 
guide an interesting and en¬ 
lightening variation on 
familiar theory and tech¬ 
nique. Even if you never plan 
to get on the air with micro- 
waves you will find it worth a 
modest investment to experi¬ 
ment with this unique and 
fascinating branch of elec¬ 
tronic technology. * 
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from page 7 

recently took the FCC General class 
exam on the 9th of May, here in SL 
Lot^s. I experienced no difficulty in 
passing the code portion of the exam; 
in fact, I found it very easy to Copy 
the material given. Unfortunately, l 
faired the written portion of the test. I 
wilt be trying it again rn June at the 
Kansas City office* 

Again, your tape really helped more 
than any other tape I have used, and I 
highly recommend it to other would 
be General class amateurs. I am 
seriously thinking about tackling your 
20 wpm tape. 

Patrick M, Brown WB0TTP 
Hanley Hills MO 



I have been an avid reader of your 
publications for many a year now, and 
far prefer them over any of the other 
ham magazines, I very much appre 


ciate your policy of accepting adver 
rising from only the most reputable 
firms, and also enjoy your editoriat 
views and opinions, t must, however, 
take issue with one of your own 
advertisements - the one for the 73 
code tapes, 

IIn your text you make mention of 
the fact that an extra word or two per 
minute in code speed is necessary due 
to nervousness when appearing before 
^the steely-eyed examiner" at the 
FCC, I have recently returned from 
the Baltimore field office. General 
class privileges in hand. I must state 
that all of the personnel in the Balti¬ 
more office are anything but "steely 
eyed." From the young lady ad¬ 
ministering the receiving test, to the 
gent In man giving the sending test, lo 
the Engineer in Charge — each was 
most polite, kind, and did his best to 
put me at ease. Each did his fob in a 
manner designed to relax the appli¬ 
cant and conirihute to success. 

I wish you would change the text 
of your advertisement for your ex- 
celfent tapes to state that despite the 


sincere efforts of the friendly 
examiners, an extra word or two per 
minute is necessary to combat in 
evitable nervousness on the part of ihe 
applicant. Thank you. 

Mayer D. Zimmerman W3GXK 
Randall stown MD 



The Sewanhaka Central High 
School District, in conjunction with 
the Long Island Mobile Amateur 
Radio Club, is sponsoring a course in 
amateur theory and code as part of 
the adult education program, 

LI MARC is providing the instruc 
tors while the school district is pro¬ 
viding the facilities. There will be no 
tuition or registration fees. 

Classes will be held on Wednesday 
evenings at Elmont Memorial High 
School, Elmont, LJ. 

Interested persons should contact 
the Adult Education Office at (5161 
3284875. 

John F. Gillen WA2CWT 
Public Information EMHS 
555 Ridge Road 
Elmont IVY 11003 


BACK TO BASICS 


I enjoy 73, but I would like to see 
more basic electronic tutorial articles 


(how do you bias transistors, design 
simple amplifiers, etc.) and save the 
i/O stuff for Kilobaud (which \ also 
get and enjoy}, 1 don't particularly 
object to the computer articles, but I 
am a self-taught professional systems 
programmer, and my electronics back¬ 
ground (and my typing) isn’t very 
solid, I can design and get ro work 
digital circuits (just an extension of 
programming, sort of}, but J am 
almost lost in analog areas. In any 
case, 1 approve of your efforts to 
make computer technology more 
understandable to the world at large. 

Stan Webb 
Albuquerque NM 

Get the picture authors? — JM 


220-NO LOSS 


As an active amateur, I am in favor 
of the loss of up to 1 MHz of our 220 
MHz band to CB for the following 
reasons: 

1, We amateurs would really lose 
nothing, as we could operate on ihe 
lost frequencies with our CB license* 

2, It will reduce the price of 220 
MHz radios, due to mass production 
for us. 

3, C6 really needs more room ai a 
practical low cost frequency. 

I have already written the ARRL of 
my proposal 

M. P, Lewton WAGPHR 
Santa Maria CA 
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J. Tom Badge tt K4MDK 
1917 Washington St. 
B/uefieJd WV 24 701 



- - for the small city lot 


I never believed in fancy 
antennas. I never read the 
articles on windoms and long 
wires and “apartment 
dweller” specials. Endfeds 
and directive arrays for the 
lower frequencies seemed 
frivolous folly. The only 
sensible antenna was a 
centerfed dipole, lovingly 
pruned to frequency. For 
years I swung these carefully 
constructed antennas free and 
clear, at a right angle to the 
shack, because that’s what 
the books said to do. 

Then 1 had to make an 
agonizing decision to com¬ 
promise my principles or go 


off the air on 80 meters. I 
moved a proven centerfed 
antenna to my new house, 
but it wouldn’t fit the lot. 
After days of pacing and 
measuring, I rationalized that 
it wouldn't hurt this suc¬ 
cessful dipole to - say it 
softly — bend the ends just a 
little, I kept telling everybody 
I was running a regular, 
run-of-the-mill 80 meter 
dipole, partly because I was 
ashamed to admit the sac¬ 
rilege I’d committed, and 
partly because my transceiver 
loaded the same as always. 

That first tentative trans¬ 
gression opened wide the 


door to further sin. It wasn’t 
long before 1 was running 
drooped and twisted dipoles 
on several bands, and with 
the same good results. I 
reasoned these antennas 
succeeded because they were, 
after all, still the proven 
centerfed dipoles I had used 
for years even if they weren’t 
erected by the book. Little 
did i know I was m the road 
to the ultimate sin. 

In just over a year, I’ve 
moved twice and neither 
QTH allowed room for my 
comforting dipoles, no matter 
how 1 contorted them. In 
fact, in the first location 


space was so restricted (main¬ 
ly because of a lease agree¬ 
ment) it was months before I 
skulled out an antenna 
design. In the interim, I spent 
the evenings hunched over an 
all band receiver I’d bought 
with proceeds from the sale 
of my transceiver, I strung a 
20 1 length of wire around the 
room and became a short¬ 
wave listener. 

A ham can listen only so 
long, though, so t borrowed 
an old Johnson Viking and 
hooked it right up to that 
same short wire. You know 

. 1 .V .1 ? . -i l ' ■ I i »'• * .Vi V ■: l l 

what? The damn thing 
loaded. IVe got 579 reports 
on 40 meter CVV from all over 
the country to prove it! 

The little antenna worked 
so well l naturally began 
thinking of the companion 
transmitter for my state-of- 
the-art receiver. Before the 
new unit arrived, I decided to 
put up a real endfed antenna 
outdoors, a design ! hadn’t 
seriously considered before 
(perhaps necessity really is 
the mother of invention). 

Now, I don't want to do 
anything to refuel the swr 
controversy — honest. But I 
feel compelled to write about 
my conversion and what I've 
learned about practical 
antenna design because of it. 

I read the antenna books, 
then bought some 300 Ohm 
balanced line and a 4:1 balun, 
I managed to get 250 1 of wire 
in the air and fed it at the end 
with 100 ? of the balanced 
line, attached the balun and 
ran coax on into the shack. I 
had no swr bridge or tuner, 
but I got a good solid dip and 
could load my transmitter on 
all bands with no RF1 
problems — never mind that 
the books say this kind of 
antenna requires a matching 
device to function properly. 

I was really corrupted by 
this point, so when I moved 
again I didn't hesitate even a 
day getting up an antenna. I 
didn't bother with the 
balanced line for this one. I 
stretched 1Q0 ! of wire and 
end fed it with coax and the 
4:1 balun. The shorter wire 
seems a little more sensitive 
to frequency change than the 
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Fig. h Swr for a 2SO 
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Swr for Different Feedline Impedances 
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Fig. 2. Swr for a 100' end fed antenna. 


longer model, but I still gel 
good loading and a solid dip 
on any frequency on all six 
high frequency ham bands. 
There’s still no outboard 
tuner or swr bridge in the 
circuit. 

! keep daily CW and phone 
schedules with a fellow ham 
in South Carolina, and we’ve 
been plotting signal strengths 
on 80 and 40 meters since we 
started the contacts about six 
months ago. Bill K4WGP 
reports that no noticeable 
change in signal strength 
occurred when i changed 
from the 250’ antenna to the 
100’ model. 

Now for the theory part of 
this discussion. If we can 
agree with Rayer ("Exploding 
the SWR Myth,” 73, Dec., 
76) that as long as you get a 
good dip from your trans¬ 
mitter, a tuner won't change 
the amount of antenna 
current flowing in the line {or 
your signal at the other end}, 
then we can discuss theo¬ 
retical swr and make happy 
all those people who just 
won't fire up their rigs unless 
the swr is less than 2:1. 

Swr is a factor of antenna 
and feed line impedance. 
Feedline impedance for ham 
purposes is easy to determine 
because we buy lines with 
published impedances for 
specific purposes. Antenna 
impedance is another matter. 
This figure depends on the 
radiation resistance, height 
above ground, proximity to 
nearby objects and conductor 
size. For most HF ham 
antennas, the practical 
impedance usually can be 
considered to be the radiation 
resistance. For a centerfed, 
half wave antenna, that figure 
is between 60 and 70 Ohms - 
perhaps higher or lower 
depending on influences 
which take the antenna away 
from the theoretical ideal. 

The figures become 
somewhat more complicated 
when an allband design is 
considered. As the operating 
frequency is moved from 
resonance, antenna reactance 
begins influencing impedance. 
The change is a cyclic one 
and interestingly enough the 


rate of impedance change 
decreases as frequency 
increases, assuming the 
antenna length stays the 
same. 1 have found by 
practical experience that 
when using an endfed wire of 
sufficient length, its radiation 
resistance is a good enough 
impedance figure for ham 
purposes. 

If we start with a half 
wave antenna fed at a current 
loop, at the end in this case, 
the radiation resistance is 
approximately 70 Ohms. If 
the operating frequency is 
increased or the antenna is 
made longer, the resistance 
also increases. A one wave¬ 
length antenna has a radiation 
resistance of about 90 Ohms, 
and a ten wavelength wire 
will show about 160 Ohms. 

Knowing the radiation 
resistance and the impedance 
uf the feedline, we can 
compute the theoretical swr 
of the system. This is done in 
the accompanying charts for 
three different antennas 
operated on the various HF 
ham bands. Obviously, if you 
started with a desired 
operating frequency and 
juggled the antenna length, 
you could improve the swr at 
your favorite frequency. I 
used the beginning frequency 
of the bands for com¬ 
putations for convenience, 
since everyone has his 
favorite band or set of fre¬ 
quencies. 


See Fig. 1 for a rundown 
of swr for the 250' antenna 
previously described with 
different feedline config¬ 
urations. If the formulas arc 
correct, one couid operate 
this antenna at about 1.5:1 
on all bands by feeding it 
with a 110 Ohm line. The 
median feed point resistance is 
(70 + 150)/2. A match almost 
as good can be obtained by 
using a more conventional 75 
Ohm line. This line would 
keep the theoretical swr at 
2:1 or less on all bands. If 
you use coax, you probably 
should add a 1:1 balun at the 
antenna feedpoint. 

Fig. 2 is a similar chart for 
the 100’ antenna I’m 
presently using. Both of these 
antenna lengths were chosen 
because they represent the 
maximum amount of wire l 
could gel into the air. 1 he 
table shows I'd probably be 
better off with a 1:1 balun 
and 75 Ohm feedline, but the 
4:1 balun is what I had. 

I ran the figures for a 135' 
antenna because that’s a 
length frequently recom¬ 
mended for a long wire, and 
it is about the length of an 80 
meter dipole. Many hams 
manage to get up the con¬ 
ventional SO meter antenna 
but don’t think they have 
room for an aIIband design. 

Note, too, that you get 
another plus as the frequency 
is increased or the antenna is 
made longer: directivity. 


When an endfed design is a 
half wavelength long, its gain 
is about the same as a 
centerfed design. The longer 
the antenna (the more wave¬ 
lengths on the wire), the 
greater the gain. The 
direction of increased 
radiation is off the ends of 
the antenna, so at higher fre¬ 
quencies especially, it often 
helps to lay out your endfed 
wire with the help of a 
compass so you’ll get greatest 
directivity in the direction 
you're most interested in 
working. 

So practice and theory 
show that for getting out, an 
antenna tuner or swr meter is 
unnecessary. There may, a I 
course, be feediine and anten¬ 
na length combinations which 
are beyond the capabilities of 
a given transmitter circuit, 
and there is less likelihood of 
harmonic radiation with a 
tuner. 

But I’ve shown by 
personal experience and 
theory that slavish dedication 
to often-repeated facts about 
swr and antenna design can 
knock you off the air. When 
you need an antenna you just 
know you don’t have room 
for, string up something 
anyway. Feed it at the end 
using the formulas to help 
you choose a feedline, make 
sure you're not causing RFI 
somewhere, and if it’ll load, 
you can work about anything 
you can hear. ■ 
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Fig . 3, Swr far a 135' endfed antenna. 
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Charles Kfawitter W9 VZR 
4627 N. Bartlett iire. 
Milwaukee WI 53211 


and stability to work reason¬ 
ably well on SSB. Something 
like that could cost several 
hundred dollars new and only 
weigh a fraction of this boat 
anchor. 

Now that I have estab¬ 
lished the fact that this 


Recycle 
Your Receiver 

- - tips for hamfest specials 


I guess I’m the kind of ham 
that you would have to 
call a receiver nut. For about 
twenty-five years I have had 
the opportunity to own most 
of the commercial receivers 
available to hams. Many of 
these were outstanding, high 
quality, instruments which 
were a pleasure to own and 
use, and, of course, some 
were very poor, almost use¬ 
less. 

Unfortunately, today most 
receiving instruments are only 
a part of a transceiver. It is 
difficult to buy a quality 


receiver by itself, especially 
on a budget. The obvious 
solution is purchasing an 
older receiver and recondi¬ 
tioning it both mechanically 
and electrically, if you are a 
real receiver nut like myself, 
you will also consider a face 
lift for the old beauty. I 
imagine the antique car buffs 
would understand that quirk 
in my personality. 

The reason I decided to 
rebuild the Hammarlund 
BC-779-B is very simple. 
Someone was kind enough to 
give me one. It also was an 


excellent receiver in its day, 
the early and middle forties 
shades of Glenn Miller 1 

It also is an eighteen tube 
gem, the first of the Super- 
Pros, with one of my favorite 
characteristics, the external 
power supply. This is a great 
way to keep heal and intense 
magnetic fields out of the 
receiver proper. It has a fine 
quality sliding band switch 
which proved perfectly trou- 
blefree after all those years of 
use. it tunes to twenty 
MHz, has a good crystal filter, 
and enough BFO injection 


project is worth the effort, let 
me give you some tips for the 
successful completion of this 
labor of love and lunacy. 

I would suggest that 
before you begin any major 
work on this project that you 
check to see that the machine 
works. It does not have to be 
in top notch order, but it is 
helpful to establish this be¬ 
fore you begin disassembly. A 
schematic, or better yet a 
manual, can be a real life- 
saver. 1 was lucky to be able 
to purchase one from Fair 
Radio Sales. Other sources 
might be W3LHD for military 
surplus equipment, Sams 
Photofact, or the manufac¬ 
turer. 

The power supply for my 
BC-779-B was in terrible 
condition and weighed more 
than the receiver. It looked 
like it had been dropped from 
an airplane or run over by a 
tank in World War II. 1 built a 
new, much lighter supply, 
that I could easily store under 
my operating table. I added 
some voltage regulation for 
oscillator voltages and screen 
voltages. The screen voltage 
made a targe change in the 
receiver gain for less than a 
five percent change in the 
supply voltage. I went all the 
wa> and used a three wire 



Fig. 1. The new power supply for the BC-779-8. 
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Fig. 2. "Old Faithful" with the front pane! removed, ready for 
cleaning and repair. 




















Fig. 3. Newly painted front panel with handies, escutcheons 
and name plate. 


line cord to complete the 
supply. Fig. 1 shows you how 
the new supply looks. 

When I had the receiver 
working (no AVC yet, that 
would come later), I decided 
to remove the front panel and 
refinish it. Be careful so that 
you do not lose any parts. 
Use a plastic pan to keep 
track of all the hardware and 
other parts. If the dial mark¬ 
ings are not etched into the 
panel, make a drawing of the 
pane! an ' the location and 
names of al! the controls. Fig. 
2 shows the receiver after the 
front panel was removed. All 
of the panels I have worked 
with have been either steel or 
aluminum. The method of 
refurbishing that I will ex¬ 
plain has worked well with 
both types of panels. First 
strip all the paint from the 
panel. Use a good quality 
liquid stripper. A pint should 
be sufficient. Read the direc¬ 
tions carefully and heed all 
warnings. When the paint has 
been removed, it is a good 
idea to remove any grooves or 
burrs. Make the panel as 
smooth as possible. A primer 
is very important to getting a 
good final finish. Buy a good 
metal primer, close to the 
finish color of the panel. I 
have had good luck with auto 
primer. Use several light coats 
to prevent runs and bubbles. 

It is helpful to bake the 
primer. In winter, I put the 
panel on a ledge of my 
heating unit. If the cook in 
youi home is rather liberal, 


you may be able to bake the 
panel in the oven at 200 c 
for a few hours. If the first 
coat is not consistent, add a 
second coat. Be patient. 
Allow at least twenty-four 
hours in between coats of 
primer or finish. If you are 
like I am, you will have a 
tendency to want to get the 
painting done quickly to see 
some results ... resist the 
temptation! You will hate 
yourself in the morning if 
you don’t. Now apply a coat 
of the finish color. Rub it out 
after twenty-four hours. I use 
an inexpensive auto rubbing 
compound. Use at least two 
or three coats of finish. This 
will give you more ability to 
rub out imperfections. You 
could use a spray paint color 
which is available at a paint 
or hardware store, or you 
could go custom by having a 
color mixed at an auto paint 
distributor. Fig. 3 shows the 
repainted front panel, escut¬ 
cheons, name plate, and 
handles. 

Congratulations! You now 
own a beautifully painted 
metal panel ready for letter¬ 
ing or decals. Easy now. 
This is your last chance to 
really guff-up your work of 
art. My panel was engraved, 
so al! I had to do was work 
white tempera into the panel 
and let it dry. For my finish¬ 
ing touch, i paste-waxed the 
panel with Johnson’s Paste 
Wax and lovingly buffed it 
until I was satisfied with the 
results. 


Fig. 4. The completed receiver. 


Because of the weight of 
the receiver, and to add some 
aesthetic quality, I added six 
inch handles to the panel. 
The handles also make it 
possible to lay the receiver on 
its face for servicing. The 
escutcheons were sprayed flat 
black and a cracked plastic 
window was replaced with 
new plastic. The old knobs 
can be cleaned and small 
scratches removed by using 
rubbing compound and then 
paste-waxed them. New 
knobs, or knobs of more 
appropriate size, for tuning or 
bandspread may be added. I 
used larger knobs for the 
tuning functions. It gives the 
same effect as increasing 
bandspread. Fig. 4 indicates 
the modern appearance of the 
new paint and knobs on the 
thirty-five year old beauty. 

Now is a good time to test 
the tubes and clean the chas¬ 
sis. 1 used clorethane for the 
chassis, along with a tooth¬ 


brush and a smaller brush for 
all those tough comers. Some 
of the plated parts such as 
covers and chassis supports 
can be polished with SOS 
pads and then sprayed with a 
clear plastic such as Krylon’s 
Crystal Clear. I f there are any 
markings on the chassis, they 
should be renewed. Remark 
them now. If you put it off, 
you will never do it. Fig. 5 
shows the cleaned chassis and 
new power supply. 

After the refinished pane! 
was again installed, it was 
time to complete the electri¬ 
cal repair. The AVC problem 
that 1 had mentioned earlier 
was due to a shorted capac¬ 
itor in the screen circuit of 
the AVC amplifier. The short 
had opened a 2H00 Ohms 
screen supply resistor. I felt it 
would be a good idea to 
replace all the thirty year old 
capacitors at this time, espe¬ 
cially those used for bypass¬ 
ing and coupling. This was 



Fig. 5. Cleaned chassis, nev. power supply and interconnecting 
cables. 
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Fig. 6. The “gift receiver" recycled and ready to operate. Fig. 7. The MC-531 crystal controlled oscillator modification 

kit. 


easily done because there is 
ample room under the chas¬ 
sis. I checked several resistors 
and found them to be well 
within tolerance, so I did not 
replace any resistors in this 
set. This was quite unusual, in 
my experience, because I 
have found that older pieces 
of electronic gear suffer from 
many resistors which have 
changed value well beyond 20 
percent. I also replaced an 
AM-CW toggle switch with a 
rotary switch so that the 
front panel would be authen¬ 
tic and have the correct num¬ 
ber of knobs and switches. 
Fig. 6 shows the completed 
receiver and power 
supply prior to installation in 
the station console. The last 
modification that I made to 
the receiver was the removal 
of an earlier modification. 
This was the MC-531 crystal 
oscillator which made the 
receiver capable of three 
additional crystal controlled 
frequencies like its newer 
brother, the SP-600 }X. My 


reason for doing this was the 
poor way in which the oscil¬ 
lator was Lied into the re¬ 
ceiver. It extended the re¬ 
ceiver oscillator circuits and 
made them vulnerable to 
mechanical vibration and 
instability. The MC-531 plate 
and knobs were left on the 
front panel of the receiver to 
cover up the holes. Fig. 7 will 
give you an idea of what this 
unit looks like. 

Before final alignment I 
decided to let the receiver run 
for long periods of time over 
a two week time span. This 
usually will cause weak com¬ 
ponents to fail and save a lot 
of trouble later on. During 
this time I got used to the 
controls and the operating 
characteristics of the old 
Super-Pro. The more l oper¬ 
ated it. the more I enjoyed it. 
The removal of the MC-531 
oscillator cured any doubts I 
had about the oscillator being 
stable enough to use on 
twenty meter SSB and the 
crystal selectivity impressed 


me when using it for CW. 
Believe it or not, there is a 
phono input which gives 
reasonable quality audio out 
of a pair of 6F6s. What more 
could a person ask for in the 
well-equipped ham shack? 

Now let’s get to the align¬ 
ment. I borrowed the best 
signal generator I could find, 
another big, heavy surplus 
tube-type device, called the 
AN-TRM/1. I allowed both 
the generator and the receiver 
to warm up for several hours, 
along with the basement ham 
shack. I have never known 
such a cold winter! As with 
most quality receivers I have 
aligned, this one was a breeze. 
The manual was specific and 
complete, ['he i-fs were tuned 
with air padders, real class! 
The rf alignment went just as 
smoothly as the i-f and I was 
able to get a nice even re¬ 
sponse across each band from 
one end to the other. I cali¬ 
brated the 5 meter according 
to the manual, 50 microvolts 


gives an S9 reading at 3.5 
MHz. For a change, I have 
some idea what the S-meter 
reading really means. The 
alignment took an evening, 
which was an enjoyable way 
for me to spend that period 
of time. It was the culmi¬ 
nation of a couple months of 
part time labor which had a 
happy ending. For me, there 
was a greal deal of pride in 
recycling an old piece of elec¬ 
tronic gear into a useful and 
pleasant surprise which 
should keep going for many 
more years. 

So far there has only been 
one unusual quirk in the 
operation of "Old Faithful.” 
Occasionally when I am 
listening to shortwave broad¬ 
casts late at night, I will hear 
strange sounds like the music 
of Glenn Miller and Benny 
Goodman floating ethereally 
through the speaker when I 
tune to a place near 20 MHz 
around the old haunts of 
WWV. ■ 
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An exciting new era in amateur radio 
is about to begin... the era of AMSAT PHASE 
HI OSCAR satellites. 

Many of you are familiar with the bene¬ 
fits of the AMSAT OSCAR satellites, notably 
OSCAR 6 and 7. These satellites, with a com¬ 
bined total of over 8 years in orbit, have 
provided communications between amateurs 
throughout the world. They have also pro¬ 
vided a capability for an educational program 
in space sciences and many interesting 
experiments. 

AMSAT, with members and contrib¬ 
uting groups worldwide, and headquarters in 
Washington, D. C„ has been responsible for 
our current satellite program. Many people 
feel that perhaps the greatest value of the 
amateur satellite program is the dramatic 
demonstration of amateur resourcefulness 
and technical capability to radio spectrum 
policy makers around the world. 

The value of this aspect of amateur radio 
as we prepare for the 1979 World Adminis¬ 
trative Radio Conference (WARC) is enormous. 

The AMSAT PHASE III satellite pro¬ 
gram promises a continuing demonstration 
that amateur radio is at the forefront of 
modern technology. PHASE III satellites will 
routinely provide reliable communications 
over paths of up to 11,000 miles (17,600 km) 
for 17 hours each day. You can think of them 
as a resource equivalent to a new band. 

The cost of these PHASE III satellites 
is a projected $250,000. Commercial satel¬ 
lites of similar performance would cost nearly 
$ 10 , 000 , 000 . 

Your help is needed to put these 
PHASE III OSCAR satellites in orbit. 


Your valued, tax-deductible contribu¬ 
tion can be as small as one of the 5000 + 
solar cells needed. A handsome certificate 
will acknowledge the numbered cells you 
sponsor for $10 each. Larger components of 
the satellites may also be sponsored with con¬ 
tribution acknowledgements ranging to a 
plaque carrying your name aboard the satel¬ 
lites. Call or write us for the opportunities 
available. 

Your membership in AMSAT is impor¬ 
tant to the satellite program, and will give 
AM SAT a stronger voice in regulatory matters 
concerned with satellites. At $10 per year or 
$100 for life, you will be making a most signifi¬ 
cant contribution to the satellite program and 
the future of amateur radio. You will also 
receive the quarterly AMSAT newsletter. 

Clip the AMSAT PHASE III coupon 
below and send your support today, or calf 
202-488-8649 and charge your contribution 
to your BankAmericard (VISA) or Master 
Charge card. 




AMSAT PHASE III 

Radio Amateur Satellite Corporation 

Box 27G, Washington D.C. 20044 

202-488^8649 



YES, I want to support AMSAT PHASE flf OSCAR 
satellites. Enclosed is: 

! )$ -- in sponsorship of _ solarceits(@ $10 each) 

□ $10 Annual membership □ $U)Q Life membership 

□ Send information on sponsoring larger Satellite com¬ 
ponents . 


Name Csit AMSAT Member? 

Street 


City State Zip 

The put Usher has don.i t rftps spare 'o AMSAT in sunport ot 

AMSAT and the PHASE til program 



















A Double Bazooka 

- - give your signal a blast 


WiJliam Vismts K4K1 
1245 S, Orlando Ave , 
Cocoa Beach FL 32931 


A n interesting fourteen 
page mathematical 
analysis of why the coaxial 
dipole antenna doesn’t work 
for the average amateur 
appeared in the August 1976 
issue of Ham Radio. I did a 
double take when I first read 
it. About a year ago, after 
having been off the air since 
1935, I decided to gel back 
on. My bright and new Yaesu 
FT-tOl-B worked fine, but a 
simple broadband antenna 
was needed for the 80 meter 
band. It seemed that a double- 
bazooka, or coaxial dipole as 
it's also called, would be just 
the thing. 

Before I built one, 1 did a 
bit ot thinking as to just what 
made a double bazooka work. 
I realized that a very simple 
change would make it work a 
lot better than any of the 
ones previously described in 
the literature I had read. 
After reading the referenced 
article, ! decided to repeat 


my previous experimental 
work and also delve a bit 
deeper into why my double 
bazooka worked so well when 
the theoretical analysis 
proved the coaxial dipole 
wouldn’t work. 

Being an old-time ham, 
cx-W3RN (1928), possessed 
of more low cunning than 
high math, I want to say that 
I won't write a long mathe¬ 
matical treatise as to why my 
antenna works as well as it 
does. The mathematics of the 
referenced article arc abso¬ 
lutely correct, so anyone 
reading the referenced article 
can go to it and repeal any or 
all of the math he likes. 

Instead of analyzing a 
theoretical thin wire dipole in 
free space, we’ll analyze a 
dipole antenna that more 
closely represents the 
characteristics of one built by 
the average amateur. Then 
we'll add the coaxial stub 
sections and see what 
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Fig. 1. Basic dipole antenna. 


happens. At the same time 
we'll observe the improve¬ 
ment in lowering swi by using 
my new parallel connection 
technique as opposed to the 
scries method previously 
used. 

This analysis will be 
theoretically calculated and 
the resulting curves shown. 
The curves will show the 
antenna without any stubs 
connected, then with the 
series method, then with the 
parallel method just de¬ 
veloped. And, finally, I’ll 
show the same kind of curves 
as actually measured at my 
coax line feeding the antenna 
from the transmitter. This 
will allow each amateur to 
make his own decision as to 
whether a coaxial dipole has 
any reason for being. 

But one of the most 
compelling reasons for not 
going through pages of math 
is quite practical. Most aver¬ 
age hams like myself are more 
interested in seeing actual 
results. Besides, anyone ran 
check the math for himself 
from the referenced article. 
And now, as an example, I'll 
pull some figures and values 


out of a hat in midair and 
show some results. Later I’ll 
explain just why I chose the 
figures ! did. This way vse can 
show the results first and 
figure out the whys and 
whereofs later on. I guarantee 
it will be a lot easier that 
way. Lastly I’ll add a few 
general comments when 1 
compare a double ba/ooka to 
other antennas designed for 
broadband usage. 

Some Basic Theory 

First, to refresh our 
memories and see exactly 
what we are going to explain, 
let’s think about a simple 
dipole antenna as shown in 
Fig. 1. It is a wire an elec¬ 
trical half wavelength long 
with an Insulator in the 
center where our fcedline will 
attach at points A and B. And 
we know that for practical 
purposes our antenna at 
resonance can be represented 
by the simple series 
circuit of Fig. 2. R d is the 
antenna resistance. X] is the 
inductive reactance, and X c is 
ihe capacititivc reactance in 
Ohms. Also at resonance, X] 
is equal to X t numerically, 
but of opposite sign. And so 
at resonance our impedance is 
simply R a . The 0 of the 
antenna is Xi/R,|. Z c is i he 
impedance oi the Icedlinc we 
will use, and fot our purposes 
it will be 50 Ohms, as that’s 
what is generally available 
and used by the average 
amateur. And also at reso¬ 
nance, the swr is Z c /R a when 
Z c is larger than R a , and the 
swr is Ra/Zc when Z c is 
smaller than R a , And if we 
were really lucky and had an 
antenna with a resonant 
resistance of 50 Ohms, our 
swr would be simply R a .'R c 
or 50/50 or 1:1, and you 
can’t improve on that. 

There is not only one fly 
in the ointment, but at least 
three big ones and a few 
smaller ones buzzing around, 
as I’m sure you have already 
guessed. First, out antenna 
resistance is not always 50 
Ohms. It can be either higher 
or lower. Second, and more 
importantly, is what happens 
when we tune out transmitter 
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Fig. 2. Basic dipole antenna resonant at 3.75 MHz. Q =10, swr 
= 1.25:1. 
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Fig. 3. Basic antenna dipole equivalent circuit at 3.5 MHz. Swr 
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i.o some frequency away from 
resonance. Then there is the 
third fly of basic antenna Q, 
which will have an important 
effect on how well our 
double bazooka antenna 
works. 

Bui let's first stick with 
our basics a bit longer and see 
what happens, for example, 
when our antenna has a Q of 
10 and a resonant resistance 
of 40 Ohms. We'll assume, 
and for practical purposes we 
won’t be too far off. that our 
basic antenna dipole resis¬ 
tance will stay at 40 Ohms 
over the entire SO meter 
band* Let's also assume our 
resonant frequency is in the 
middle of the band at 3.75 
MHz. Our Xj will numer¬ 
ically be equal to X L and will 
be equal to X] - (Q) (R a ) = 
(10) (40) ~ 400 Ohms, And 
our swr at resonance will be 
Zc/R a - 50/40 = 1.25:1 at 
3,75 MHz. 

Now let's look and see 
what the antenna looks like 
at 3.5 MHz. Our inductive 
reactance will decrease to 
(400)(3.5 MHz)/(3.75 MHz) 
= 373.33 Ohms. Our ca¬ 
pacitive reactance win in¬ 
crease to (40Q){3.75 
MHz)/3.5 MHz) = 428.57 
Ohms. The difference will be 
428,57 minus 37333 which 
is equal to 55.24 Ohms. So at 
3.5 MHz our antenna no 
longer looks like a pure 
resistance of 40 Ohms, bul 
looks like a 40 Ohm resis¬ 
tance in series with a ca¬ 
pacitive reactance of 55.24 
Ohms, as shown in Fig, 3, 
And the calculations for the 
swt of our antenna at 3.5 
MHz with the 50 Ohm coax 
feeder tied on turns out to be 
3.27:1, As I mentioned 


earlier, the basic mathematics 
of the referenced article go 
into the details of how to 
calculate swr, and, as we 
didn't want to make this 
article too mathematical, 
well let it go at that. How¬ 
ever, I'll do some more math 
calculations myself and fust 
show the curves* It will save 
us all a lot of time and effort. 

Well now that we've seen 
that our basic dipole has an 
swr of 3,27:1 at 3,5 MHz, we 
wonder if there is any way 
that we can reduce the swr to 
a lower value. Here is where 
the double bazooka comes in. 

But before going directly 
to the antenna, let's see just 
what we are actually going to 
do. If we look at the char¬ 
acteristics of a parallel res¬ 
onant circuit and compare il 
to the series circuit of our 
basic dipole, we will find some 
interesting things. Lei us just 
arbitrarily take a condenser 
of 3600 pF and an induc¬ 
tance of ,5 uH and connect 
them as a parallel circuit* It 
just happens that this circuit 
will resonate at 3.75 MHz. If 
we assume a perfect coil and 
condenser, the parallel 
impedance at resonance will 
be infinity. So if we were to 
place this parallel resonant 
circuit across the insulator of 
our basic dipole, nothing 
would happen at a frequency 
of 3*75 MHz, 

But what happens to our 
parallel circuit by itself if we 
tune the transmitter to 3.5 
MHz? With a bit of basic 
circuit theory, we find the 
parallel tuned circuit will be 
equivalent to an inductive 
reactance of 853 Ohms. And 
we already know that our 
antenna by itself at 3.5 MHz 
showed a capacitive reactance 
of 55.24 Ohms in addition to 
its resistance value of 40 

k 


= 3.27:1. 

Ohms, This tells us that when 
we look at Figs, 4 and 5, that 
the inductive reactance of the 
tuned parallel circuit at 3.5 
MHz could be used in some 
manner to cancel all or part 
of the capacitive reactance of 
the antenna at this frequency. 

Another interesting thing 
is that the equivalent antenna 
resistance will no longer look 
like 40 Ohms but will be at 
some higher value* Fig. 5 
shows the total equivalent 
circuit impedance of the 
combined system. The 
equivalent resistance is now 
116 Ohms and the capacitive 
reactance has dropped to the 
extremely low figure of 2 
Ohms, So we have *een that 
by picking the right kind of 
parallel tuned circuit, we can 
practically eliminate the 
reactive component at the 
band edge of 3,5 MHz* 

A similar action would 
take place if we left things as 
they were and tuned the 
transmitter to 4 MHz. And 
now if we were to calculate 
the swr of the combined 
circuit at 3*5 MHz, shown in 
Fig. 5, we would find that the 
swr has been reduced lo a 
value of 2.33:1. And, as our 
original swr without 
compensation was 3*27:1, we 
see that there is a way to 
reduce swr in an antenna* 

It might be reasonably 
asked at this point, if we can 
theoretically reduce the swr 
of an antenna system with a 
simple parallel resonant cir¬ 
cuit, why go to the double 
bazooka system? There are 
two basic reasons. First, we 
notice that the value of 
capacity required is very high 
and that the Inductance is 
only ,5 uH, To properly tune 
and build such a network 
tuned exactly to 3.75 MHz 
and install it across your 
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antenna insulator would be 
quite a job. Second, it would 
be hard to build such a 
system using practical com¬ 
ponents and still obtain a 
high Q, Since we want the Q 
of the parallel circuit to be as 
high as possible for best 
results, this means we want 
the losses to be as Sow as 
possible. 

Fortunately, a shorted 
quarter wavelength ol 
coaxial cable will act like a 
high 0 parallel tuned circuit. 
At the same time, the quarter 
wave sections will also act 
like a portion of the antenna 
radiating system. As a matter 
ol passing interest, as it does 
have some beating on our 
further discussion, we could 
in this example replace our 
parallel tuned circuit with a 
quarter wave piece of coaxial 
cable cut for 3,75 MHz* 
However, this piece of cable 
would have to have a char¬ 
acteristic impedance of nine 
Ohms. To my knowledge, 
there is no such kind of 
coaxial cable of this low 
impedance on the market 
available to the average 
amateur* 

We know that our antenna 
will have two quarter wave¬ 
length stubs, one on each side 
of the center insulator. If we 
plan to use 50 Ohm coaxial 
cable, we can readily see that 
tf we were to parallel the two 
stubs, we would gel down to 
2 5 Ohms. However, the 
double bazooka antennas 
used up to this time have all 
showed the two stubs 
connected a series, which 
gives a characteristic 
impedance of 100 Ohms. And 
we know that 25 Ohms is a 
lot closer to 9 Ohms than the 
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Fig. 4, Parallel tuned circuit. 
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Fig. 5* Basic dipole antenna with parallel tuned circuit 
connected in at 3.5 W/7/. 
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hig. 6. Coaxial dipole series connected. 
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Fig. Z Coaxial dipole parallel connected. 


previously used series 
connection of 100 Ohms. The 
stub improvement ratio is a 
factor of four to one, which 
is nothing to be sneezed at in 
any antenna system. So if 
anyone already has a series 
double bazooka antenna up, 
all he has to do is to change 
over to the new parallel 
configuration and notice the 
marked reduction in swr. The 
series and parallel stub con¬ 
figurations are shown in Figs. 
6 and 7. 

The original coaxial stub 
antenna was designed by the 
staff of MIT for radar use. 
Their design shows a series 
stub system. Actually when 
you start from an original 
design and are not limited 
like we are to the use of 50 
Ohm coaxial cable lor feed¬ 
line and stubs, the antenna 
system could be optimized 
using either a series or a 
parallel stub system. Nat¬ 
urally the feed line and stub 
impedances would be differ 
ent for the two different 
types of antennas. 

The series stub system was 
apparently used for a very 
good and simple practical 
reason. In the series stub 
system, there is an electrical 
neutral point where the 
center conductors of the 
coaxial stubs join, while the 
parallel stub system does not 
have such an electrical 
neutral. And the electrically 
neutral point of the series 
system was used as a 
mechanical support point. In 
this way the radar antenna 
could be easily mechanically 
physically supported without 
an expensive electrical in¬ 
sulating system being re¬ 
quired. One would have been 
needed if the parallel stub 


method had been used. 

Apparently, whoever first 
adopted the concept of a 
double stub antenna for 
am ate u i use just went ahead 
using the series stub 
connection without realizing 
that a parallel stub system is 
quite superior when using 50 
Ohm coaxial line. But that's 
why I can't help but feel that 
basic concepts are sometimes 
better than high mathematics 
where you can easily lose 
sight of the basic objective 
which, to me, is to build an 
antenna with the lowest 
possible swr. And that's what 
this article is really all about. 

Antenna Characteristics 

Although we mentioned 
that the referenced theoret¬ 
ical mathematical analysis of 
a thin wire in free space was 
correct, there are a few ihings 
that should be further con¬ 
sidered. There is no dis¬ 
agreement that the free space 
thin wire coaxial dipole will 
not work well in the series 
configuration using a 50 Ohm 
feedline and 50 Ohm stubs. 
But, and this is a very big but, 
the average antenna put up 
h y the average a mate ur 
differs markedly from an 
antenna in free space. An 
analysis of a coaxial dipole 
using thin wire implies that 
there is such a thing as thin 
wiie coaxial cable to be used 
for the stubs. There is no 
such thing. The very fact that 
coaxial cable has a finite 
thickness would lower the Q 
of the free space thin wire 
antenna. And we will find 
that the lower the Q, the 
better the stub sections will 
work. 

But more important than 
the previous technical point is 


that the resonant resistance 
of an average amateur an¬ 
tenna is considerably lower 
than that of an antenna in 
free space. For a horizontal 
antenna to have a resistance 
of 73 Ohms, which is the 
same as free space resistance, 
the antenna height has to be 
at least a quarter wavelength 
high. And this, for our reso¬ 
nant frequency of 3.75 MHz, 
turns out to be 65.5 feet 
high. And in all honesty, how 
many average amateurs can 
boast of a pair of poles that 
high supporting a horizontal 
antenna 1 25 feet long? There 
are none in my acquaintance. 
Usually our average amateur 
is lucky if he can get up an 
inverted V with the center 
pole about 35 to 40 feet 
above the ground, with the 
ends sloping downward. 
Ante n na resis la n ce d ro ps 
rapidly as the antenna height 
is decreased. Also, when an 
antenna is formed into a V, 
the resonant resistance de¬ 
creases. Combining these 
factors and actual antenna 
resistance measurements, l 
have found that a good 
conservative value of antenna 
resistance will work out to be 
about 40 Ohms. And that, 
oddly enough, is the value we 
have used in our basic dipole 
calculations. This value is 
opposed to the theoretical 
free space value of 73 Ohms, 
And that is a big difference. 

Th e other important 
factor is actual antenna Q. An 
antenna in free space does 
not have any losses except its 
radiation to free space, if we 
want to term it as such. Thus 
for a theoretical thin wire, its 
Q is high. However* for an 
antenna nearer the ground, 
there are a number of 
additional but unavoidable 


losses. These losses are 
ground losses* losses due to 
local buildings and bushes, 
and actual losses in the 
antenna system itself. My 
own measurements on 
amateur antenna systems 
have confirmed that such 
combined losses will have a 
marked effect on reducing 
the basic antenna Q. And 
after much thought, a Q value 
of 10 was chosen. And, as we 
mentioned earlier, a low 0 of 
our basic antenna system will 
make the stubs relatively 
more effective. This fact has 
been known for some lime in 
the construction of coaxial 
dipole antennas. Some 
amateurs even make the end 
sections of their coaxial 
dipoles out of open wire 
transmission line to reduce 
the Q. A very good example 
of this is shown in the 1975 
ARRL Amateur Handbook in 
the description of a broad¬ 
band dipole popularized by 
W8TV. He used open wire 
line for his end sections, and 
reported measured values of 
swr of 1.7:1 at 3.5 MHz and 
1.9:1 at 4,0 MHz. But every 
amateur will have to make his 
own trade-offs in determining 
just how he wants to build his 
own antenna. In my case, I 
didn't use any open wire line 
for the end sections, but just 
extended the coaxial cable. 
And my own measured swr 
was a bit higher than ob¬ 
tained by W8TV. 

Theoretical and Actual 
Measured Swr Curves 

In the final analysis of any 
theoretical calculation, the 
best proof is correlating 
experimental data. The curves 
of Rg. 8 are the theoretical 
calculations of swr based 
upon an antenna that we had 


38 





































assumed approached ihe char¬ 
acteristics of that put up by 
the average amateur. Curve A 
is the antenna without any 
stubs connected. Curve B is 
the same antenna with the 
quarter wave 50 Ohm stubs 
connected in series. And 
lastly, curve C shows what 
happens when the stubs arc 
connected in parallel. It is 
very obvious that the paralicl 
stub system is quite superior 
to that of the series con* 
nected system. And, as we 
had previously indicated, 
these calculations did not 
take into account fcedline 
losses. 

Fig. 9 is the proof of the 
pudding. The curve 
nomenclature is the same as 
Fig. 8. These measurements 
were made directly at the 
transmitter using two four 
inch Swan WM-1500 watt¬ 
meters capable of reading 
forward and reverse power. 
The meter accuracy is 10 
percent at full scale. Swr 
calculations were made from 
the forward and reverse 
power measured. It was 
interesting to note that the 
actual measured data showed 
a better swr improvement 
than what the theoretical 
calculations had predicted. 
But the measured data clearly 
shows that a broadband 
coaxial dipole is an actual 
reality and not a math¬ 
ematical impossibility. My 
own advice is, "Try one, 
you’ll like it." 

Final Observations 

The final question that 
should be thought of is, are 
there any better simple 
broadband antennas for 80 
meters than the coaxial 
dipole? In my personal 
knowledge, I don’t know of 
any. The writer of the refer¬ 
enced article mentions such 
things as a mulliwire fan 
shaped bow tie dipole in¬ 
vented by P.S. Carter of RCA 
and used since 1937 to obtain 
the bandwidth necessary for 
television. This is correct, but 
when we magnify such an 
antenna to the proportions 
needed for an 80 meter 
antenna, I would suspect that 


just the mechanical con¬ 
struction would be a bit 
formidable. He also mentions 
the work done by Dwight 
Borton W9VMQ titled, ‘‘80 
Meier Bow Tic Antenna," 
Ham Radio, May, 1975. This 
is an extremely interesting 
article to read. However, 
from the curves shown by 
W9VMQ, the double bazooka 
antenna shows a lower swr 
than a bow tie antenna made 
of regular copper wire. It is 
only when the bow tie 
antenna was constructed out 
of galvanized wire, rather 
than regular copper wire, that 
the swr of the bow tie was 
lower than that of the coaxial 
dipole. Unfortunately, this 
fact was not brought out by 
the writer of the first refer¬ 
enced article. It should be 
quite apparent that the swr of 
any antenna system can be 
lowered by using wire with a 
higher electrical resistance 
than regular copper wire. But 
why intentionally introduce 
losses that are not necessary? 
That's a trade-off that every 
amateur will have to decide 
for himself. My final advice is 
to ‘‘keep your bazookas up 
and your swr down!" 

Antenna Length Calculations 

The following information 
is used in calculating the 
lengths of the stubs and also 
the overall length of the 
antenna. Calculations are 
shown for an antenna that is 
resonant at 3.75 MHz. All 
dimensions are in feet. 

Stub length = 

(246) t Velocity factor of coaxial cable! 

Frequency in MHz 

And* assuming we use 
RG-58/A, we look up in the 
antenna handbook and find ii 
has a velocity factor of .66. 


Length of each stub = 
. 43.3 

375 


The antenna overall length 
is calculated using the equa¬ 
tion: 


Length = 


466 

Frequency in MHz 


468 

3.75 


124 B feet. 



Fig. 8. Theoretical calculations for dipole antenna. R ,4 = 40 
Ohms, Q = 10, resonant frequency at 3.75 MHz. 


If it is desired to make 
experimental measurements 
to see what the swr of your 
antenna is without the stubs 
connected, it can easily be 
done as follows. Just connect 
the center conductor of each 
coaxial stub to its own shield. 
Leave the feeder connections 
as they were. 

In Figs. 6 and 7 I’ve shown 
the feeder line of coax cable 
connected directly to the 
antenna without the use of a 
balun. My own antenna seems 
to work fine without a bulun, 
although a halun may make 
your antenna more elec¬ 
trically balanced. 

It may lx* necessary to 
trim and adjust the overall 
length of the antenna to 


compensate for end effects 
and the presence of nearby 
objects. In my own case, I 
notice measurable changes in 
both antenna resonant fre¬ 
quency and swr when I even 
trim the hedge near the ends 
of my inverted V coaxial 
dipole. The ends are about 
twelve feet above the ground. 

And, as previously men¬ 
tioned, if you use something 
tike an open wire line for 
your end sections, you will 
probably further reduce your 
overall Q and your band edge 
swr values. The swr you gel Is 
a function of several vari¬ 
ables, and you’ll find that 
experimentation is both fun 
and truly instructive, as it has 
been in my own case. ■ 



Fig. 9. A ctual measured values of swr for inverted V coax id 
drpo/e. 
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Dirt Cheap 
Directional Array 

- - for the serious DX hound 

Daniel P. Shaver WA4BKQ StrUCtiOH article is no 


7523 Todd PI. 
Manassas VA 22110 


I n my endeavors to achieve 
a halfway decent and 
readable signal for some rare 
DX station to pick me out of 
a pileup of California kilo¬ 
watts and TH6s, 1 contem¬ 
plated running up a $1000 
bill and installing an antenna 
system that would give me 
armchair QSOs with FB8s. 
Other things made my early 
ham life as a two-bit DXer 
difficult and embarrassing: i 
am a high school student, and 
I have little spare cash. When 
I first joined PVRC, I was 
using a DX-60B and a vertical 
antenna (“What's your setup, 
Dan? ..." “Well, uh 
Finally, most hams would 
probably consider my ideas 
discrete at best. 1 thought I 
had a GOOD idea, though. 

Well, all you other 16 year 
old hams who are cheap, lazy 
(but zealous), and with Extra 
class licenses but Novice 
minds, here’s an antenna 
system that should cost you 
about one-tenth of the 
above mentioned price 
that’s including a 40 ft. self- 
supporting structure, 
antenna, and all the other 
junk you’re going to need on 
the way. (Of course, this con- 


different from the rest, so I 
might add here that you 
should adjust this libera! 
figure to about 1.3-1.5 times 
the abovementioned price if 
you are a conservative.) 

The supporting structure 
(a complicated name for a 
utility pole) is of primary 
importance. I managed to 
give the guy down at the local 
electric company a combina¬ 
tion sob story and snow job 
resulting in a 42 foot pole 
(used, of course) at 25 4 per 
foot. Yep, that’s $10.50 for a 
self-supporting tower. Great, 
huh? With a little bit of luck, 
one should be able to swindle 
a used jobby from a local 
utility company for less than 
twice that price. 

I then simply gave a con¬ 
struction contractor a call 
and had the pole installed in 
my backyard for $35. This 
was also a fervid attempt to 
get my money's worth. Most 
anyone should be able to do 
the same for only a few bucks 
more. (Optimistic, aren’t I?) 
The gigantic tarred dowel was 
sunk into the ground about 
six feet; however, considering 
that my father didn't feel like 
having a sunlight in his roof 
on windy days, I made sure 
the pole would not decide to 
fall. The foreman assured me 
it would not ... Whew! My 


parents now consider the pole 
an eyesore, my neighbors 
consider it an attraction, 1 
consider it a status symbol, 
and my fellow hams consider 
me an idiot. 

As for the antenna .. . 
beams are way too expensive, 
and a vertical would be down¬ 
right stupid; I therefore 
decided on a quad. I managed 
to find a really good deal on a 
two element boomless 
William's Antenna Company* 
sells a complete tri-band quad 
kit with everything (bracket, 
copperweld, insulators, 
gamma matches, clamps, etc.) 
except the bamboo spreaders 
for $25. It's a darn good deal. 

The bamboo can be ob¬ 
tained by two methods. One 
is by going down to your 
friendly carpet dealer and 
picking up any surplus he has 
lying around, or one can go a 
la naturale as I did. I drove 
through a neighboring town 
last fall and found a whole 
patch full of strong, 15-20 
foot high bamboo stalks. I 
knocked on the fellow’s door, 
and within twenty minutes l 
had 15 nice straight, immacu¬ 
late poles. The city slicker or 
northerner might find this 
method of obtaining bamboo 
spreaders difficult; on the 


*404 Sanders Rd., S*W. r Hunts¬ 
ville, Alabama 35802. 


other hand, this method is 
easy and practicable for those 
throughout the South. Bam¬ 
boo is a grass and therefore 
sprouts quickly. If need be, 
you can even grow it in a wet 
place near your home. I 
don’t, however, suggest this 
method for the supporting 
structure unless you have 
great patience. The bamboo is 
simply given two coats of 
good enamel paint, and 
they’re ready to go. 

Instructions in the WAC 
quad kit are extremely simple 
to follow, almost like 
Heathkit. Depending on what 
you want, though, one may 
decide to up the cost and buy 
a quad or beam or even down 
the cost by building one. I 
obviously preferred the com¬ 
promise route and am thor¬ 
oughly pleased. 

Tuning comes next. I 
found that the easiest way of 
tuning the gamma matches on 
my quad was to mount it on 
a regular TV type bracket at a 
height of 10-12 feet up the 
side of the utility pole. This 
allows the stubs to be reached 
from ground level. (You ten 
meter buffs will probably 
have to use a ladder, but the 
effort is still a lot less than 
hanging off the side of the 
tower.) Remember that the 
resonant frequency of the 
antenna will rise three to five 
kHz for every foot the 
radiator is erected above 
ground, so tune your center 
frequency accordingly. 

One feedline is ali that is 
necessary if one uses the 
gamma match system. A 
tolerable swr can be obtained 
with direct feed, but cropping 
the wires is introduced. (This 
is more difficult than it 
seems, since there is quite a 
bit of tension introduced by 
the spreaders on the wires.' 
With either method, a 
suitable swr can be tuned in 
using a bridge in line at the 
input of the antenna. 
Another advantage of the 
quad, by the way, is that it is 
very broad banded and when 
tuned correctly, an swr of less 
than 1.9:1 can be expected 
plus or minus 250 kHz from a 
center frequency. 
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Finally, the hard part 
comes . . . getting that 2500 
cubic foot thing on top of 
that pole. Well, there’s some 
good news and some bad 
news. First the good: The 
quad, especially if made out 
of bamboo, is a lot lighter 
than you might expect. The 
utility pole approach provides 
a strong and steadfast struc¬ 
ture that will support the 
heaviest of hams. With a man 
on the ground and a man near 
the top, the antenna can be 
hoisted to its apogee with a 
simple pulley or gin pole 
arrangement. Now for the 
bad news: Climbing a wooden 
pole is more easily said than 
done. By all means, watch 
your step if you decide to use 
hooks. I, for one, though, 
prefer having the steel spike 
type steps on the tower. They 
make climbing easier and 
more sure. Don’t make the 
mistake I did: Flave those 
steps bolted in before the 
pole goes up; putting them in 
after is not impossible, but is 
considerably more difficult. 
Either way, always use a 


safety belt! 

At last, the antenna is 
erected. A TV chimney 
mount was used In this case 
along with small wooden 
blocks (Fig. 1). A pipe or 
short mast is bolted to the 
mount so that 12-18 inches 
protrude from the top of the 
pole . . . and the rotor’s con¬ 
nected to the pipe, and the 
antenna’s connected to the 
rotor. 

All that’s needed now is to 
run your coaxial lines and 
rotor cable to your shack. By 
the way, an el cheapo used 
TV type rotator will suffice 
for the quad. ! must 
emphasize again that the 
wei ght of the antenna is 
extremely small. (Just don’t 
put a 20 foot mast on the 
antenna .. . keep the length 
of the mast between the quad 
bracket and the rotator as 
short as possible.) 

Of course, there are many 
variations to this antenna 
scheme (e.g., a beam instead 
of a quad), but if the pre¬ 
ceding information is closely 
followed, the whole thing can 


be built and erected for less 
than or around $100. Let's 
recap what has been spent . . , 


Utility Pole $10.50 

Installation 35.00 

Quad 25.00 

Rotator (used) I 5.00 

Coax and Cables 11.00 

Mounting Bracket 2.75 

TOTAL $99.25 


Not bad for a truly complete 
20-1 5-10 meter, 7 d B, rotat¬ 
able antenna system, eh? If 
the price backfires, you can 
use this article at least for 
some ideas. 

Performance 

Even when the quad was 
on the ground for tuning, it 
exhibited exceptional gain, i 
made many first shot QSOs 
with several Soviet and 
European hams with mostly 
58-59 plus signal reports. My 
rig is a barefoot HW-101, so 
I’m not using anything ex¬ 
travagant. The whole system 
really amazes me, and I’m 
sure it will amaze those who 
decide to try it. 


R. P. Havihmd W4MB 
2100 S, Nova itd,, Box 45 
Daytona Beach FL 32019 


lnstan 





- - a quickie 


N eed an additional regu¬ 
lated supply in a hurry, 
perhaps to finish up some 
project which requires a 
special voltage, or perhaps the 
regular supply is just over¬ 
loaded? If you have a source 
of dc voltage higher than the 
voltage you need, you can 
make the regulator by adding 
only two components, a tran¬ 
sistor and a battery. The 
circuit is shown in Fig, 1 for 
both positive and negative 
output supplies. As you see, 
the battery supplies base cur¬ 
rent to the pass transistor, 
which acts as a variable drop¬ 
ping resistor. The battery 
drain is equal to the current 
supplied divided by the tran¬ 
sistor gain. The output 
voltage is equal to the battery 
voltage minus the base- 
emitter drop. 




RA25E OUTPUT E REDUCE OUTPUT E 


Fig. 1. Basic regulator. 


Fig. 2. Voltage adjustment. 



CHIMNEY WOODEN METAL 

MOUNT BLOCK STRAP 

Fig. 7. 

So there you have it, 
cheap, conniving, fervid hams 
of all ages. You won’t be an 
armchair DXer right away, 
but give yourself some time 
(and the antenna a chance). 
Even dirt cheap directivity 
makes all the difference in 
the world. Good luck (you'll 
need it), and I’d be interested 
in hearing how your antenna 
party goes. 

Special thanks go to 
WB4DHW who helped mate¬ 
rialize the initial part of the 
project, to WB4TBO and 
W4VVRJ for their technical 
assistance, and to my family 
for putting up with me. ■ 

If closer control of the 
output voltage is needed, it 
can be obtained by adding 
series diodes as shown in Fig. 
2. Also, if better regulation is 
needed, it can be obtained by 
using a pair of transistors in 
the Darlington connection, as 
shown in Fig. 3. This con¬ 
nection is also worthwhile if 
the supply is to be operated 
for any length of time, since 
the battery drain becomes 
very small. 

Suitable sources for the 
unregulated voltage are a 
battery charger, a car battery, 
or an old filament or bell 
transformer with a series rec¬ 
tifier. In many cases, the 
charger or transformer- 
rectifier does not even need a 
shunt capacitor to reduce 
ripple. ■ 



Fig. 3. improved regulation. 
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SO MHi FREQUENCY COUNTER 
Model FM -7 

LOW COST, completely portable, battery operated, rugged seven digit countet 
featuring LSI construction and overload protection for fitrldor 1 abusn. Small enough 
to L:-‘ hand held. Frequency Rang* can be extended to 612 MHl using Model SC-6 
Preset er,. 

Includes 4 AA rechargeable Nit-ad batteries and charger, for battery or AC operation, 
and tc&T leads, Also available ate. optional leather carrying cast?, handle and tilt-stand 
or panel mount Flange, 

DISPLAY 7 ‘digit LED, 0 . 33 " high 

FREQUENCY RANGE [0 Hi -60 MHz m 2 ranges; expandable to 512 MHz using 
SC -5 PrescaleT 

ACCURACY. +(1 coum - urrse bns-t accuracy) 

TIME EASE: Internal Crystal 2.097152 MHz; Stability < TO ppnt/yeat (aging). HO 
ppm (temperature 0 ' : ‘ in -10 : G), ~2 ppm (buttery voltage i‘ 4.5 to ^&„ 5 V) 
SENSITIVITY: 30 mV (50 Hz -30 MHz), 100 mV 110*50 Hz; 3 f>SQMHz) 
RESOLUTION 1 Hz no MHz range): 10 Hz (60 MHz ran get 
INPUT IMPEDANCE: 1 MSI 

MAX. INPUT VQ| T AGE: H DO VUC. 2 £>(JV RMS I ID H?-S 00 -HzI lo 5 V RMS 
( 25-00 MHz] 

SIZE: 2.7 x 1.9 x A dee.>p: WEIGHT: 9.? ounces 

Model FM-V Counter ...... . . Si 95.00 

Model FM- 7 /LH Ccntntei vuirh Till Stand ........ .... 1 9 &.S 0 

Model FM-7/PH Counter with Panel Mount Flange _ _ .199.00 

Fart ^ 39-439 Leather Case . 16-00 

Part “ 39 - 452-2 Till Stand Case . . .... .. &.00 

Pan “ 39 - 454-2 Panel-Mount Flange Case. . . 6.00 



512 MHz PRESCALER 
Model SCO 

LQW COST, portable battery ope-.tied prescale* extends the frequency range of the 
FM i frequency McMm lor any 50 MHz Frequency meter with 50 il Input! to 5 I 7 
MHt. 

Includes 4-. A A reefoar geaWe Nlc^H letter ies and charger f nr battery or AC Operation, 
and interface and itlput cables. Available accessories are: Tilt-Stand, Leather Carrying 
Case- and Panel Mount Flange. 

FREQUENCY RANGE: 20 MHz-512 MHz 

SENSITIVITY 3D mV RMS 

MAX. INPUT. 4V RMS 

OUTPUT: 2 MHz-51.2 MHz, 100 mV RMS 

INPUT IMPEDANCE: 50 \l 

SIZE: 2.7 x 1.9x4” deep 


Model SC-5 Preseller , , , , . . ... . . — * . S&9.QQ 

Mpdel SC-5/Ll-I Prescaler v/ith Till Stand ... ... ... 92.50 

Model SC-&/PH Prescalar with Panel Mount Flange . . ... - 93.00 


EDUCATIONAL & OEM DISCOUNTS AVAILABLE 


WE WANT TO BUY! 

Your Surplus Commercial or Military Test Instru¬ 
ments. Send List of Available Equipment to 
DEPT. LR73, 


SEND FOR OUR LATEST CATALOG 
OF TEST INSTRUMENTS AND 
MICROWAVE COMPONENTS & EQUIPMENT. 


15 MHZ OSCILLOSCOPE 

COMPACT, completely portable, BATTERY operated 15 MHz mini-oscilloscope providing B l G, BlC Performance at a 
LOW, LOW Price- Fuusures improved circuitry fot fit-ici ur lab use. 

Includes rechargeable batteries,, charger for barfery or AC operation and input probe Also avaclablu are 10 Ml*. 10:1 
piQbe and leather c=rryihu case. 

BANDWIDTH: 15 MHz 

VERTICAL GAIN 10mV-5(?V/div. ±3% 

TIME BASE: 0.1 uS-Q.ES/div. +3% 

INPUT SENSl l lV 1TY: VerlicrP lClrnV Tlnfi/omd IV- Internal Trigger < 1 div., External Trigger :: IV 
VIEWING AREA: 1.35'’W x 1 T‘H Igratide G.35" divisions] 

SIZE: 6-4 J, W x 2.7' r H x 7.5"D; 

WEIGHT: 3 lbs. 

ACCESSORIES 


41-14D Leather Carrying Case 
41-141 10M£2, 10 1 :;i mbc . . . 


S30.0D 

24,50 


Compact DIGITAL MULTIMETERS 

LOW COST, rugged digital multimeters small enough to fit in the palm, of your hand 

FEATURES: 17 Ranges; Automatic Polarity: Automatic Zero; Automatic Overload indication; No F.S. Ohms Adjust; 
0.33" high LED Display; MOS/LSI Construct ion: Drop-proof; 1-YEAR Factory War anty 

INCLUDES test leads, rechergeahle Ntcad haiteries nnrt charger for battery of AC operation. Optional lea liter carrying 
case is. available; pemnits carrying mater on bclT of around neck for hands free operation. Also available are 1 ift Stand, 
Panel Mount Flange, H.V. Probe lio45 KV) and Current Shunts MOO uA 1 A] 


DISPLAY: 0,33 ' high 
RANGE SELF Cl ION; Manual 
POLARITY SELECTION; Automatic 
DECIMAL Positioned by range 
switch 

SIZE: 27 x 1.9 x 4 dl deep 
WFlGH! 9.2 ounces 



MODEL 

LM-3A 

IS digjtsl 

LM-2-.5A 
(314 digits) 

LSY1-4A 
(4 digits] 

L M 40 A 
(4 digits] 

RANGE-' 1 ' 

INDIC¬ 

ATION 

ACCURACY 

INOfC- 
AT Kill 

ACCURACY 

IHCIC- 
AT | UN 

ACCURACY 

INDIC¬ 

ATION 

ACCURACY 

1VDC 

1OV DC 

100 V DC 
1000 V DC 

v 999 

9. 99 
99.9 
999 

- (1 % rdg 

12 diglts) 

3.939 

19.99 

199, 9 
1999 

= (0. 5% rdg 
±2 <M e i ts) 

. 9399 
5.999 
39.93 
399-9 

±(. D32 r<lg 
±2 dlgits) 

- 9399 
3-399 

99* 99 
939.3 

±(0. 1% rdg 
±2-digits] 

1 VAC 

10VAC 

i odva: 

1OODVAC 

■ 999 
9-99 
99-3 
999 

±m. rdg 
-2 dig!ts) 
£O-4O0Hz 

1.993 
] 9- 99 
193-3 
1999 

±(0.7% rdg 
±2 digs ts) 

50"40Dhiz 

.9999 

9* 993 
33.33 
939-9 

±(0.n rtfg 
±2 d 1 -g 1 ts) 

5P-400Hz 

. 9593 

9. 395 
99.99 
595- S 

-f'O. rtfq 

=2 41gits) 
50-400Hz 

l m 
r OKA 
looKn 
(ODOKTi 

T MB 

- 99,9 
9.99 
99.9 
999 
. 999 

I f'"4 rOg 
-2 digits) 

1.999 

13. 93 
199-9 
1999 
1-399 

-(0.5% rdg 
s .1 d (gl tf) 

- 9399 
9.999 

99- 99 
993-9 
♦ 9999 

-(0. 1 % rdg 
±2 digits) 

■ 3999 
9.399 

93.99 
999.9 
-.9999 

- (0.2/ rd? 
-2 dig ts] 

tuft 

10mA 
iQCmA 
lOOOrrA 

- 999 

9. 99 
99.3 
999 

±(2% rdg 
Z2 digits) 

1- 999 

13* 39 
199-9 
1999 

± [2% rdg 
±2 digits) 

■ 9993 

9. 999 
99-99 
999. 9 

± [2X rdg 

±2 dlgitsi 

.3339 

9- 999 
99.99 
999.9 

±[1% rdq 
~2 d i q i ts) 


-r - ID0OV AC or DC max, Miput any ranoe 


PLAIN 

CASE 

Mode! LM-3A 

Si 25.00 

Model LM-3.5A 

SI 47.00 

Model LM-4A 
S227-00 

Mode) LM-40A 

iieo.oo 

TILT 

STAND 

Model LM 3A/LH 
£128.50 

Modal LM-3-SA/LH 

SI 50,50 

Model LM-4A7LH 
$230.50 

Model LM-40A/LH 
$193.50 


39-439 

39-452-2 


ACCESSOft 3 E$ 

Leather Case 6- Strap S16.00 35 , -L5 ij “2 

Tilt Stand Case 3 5,00 39-525-2 


Panel Mount Flange Cxse £ 6,00 
H f gh Voltage Probe, A5KV S3&.CO 


LECTROIMIC RESEARCH LABS INC 


Check or Money Order 
with order. C .O.Ds 
enclose 25% deposit. 
Open Account to firms 
favorably rated in D&B, 


1423 FERRY AVE., CAMDEN, N.J. 08104 

PHONE 609-541-4200 


F.O.B, Camden, N J. 

New Jersey residents add 

5% sales tax. 
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SPECIAL Purchase I 


ItCil Scan-Aire 


SCANNING MONITORS 


$ 99.50 


$166.50 Reg Price 

Our special price Less 
crystals 


MODEL 16S300 
8 Channel 3 Band 
With Adjustable Scan Delay 



FEATURES: 


30-50 MHz (VHF-Lo) 
150-174 MHz (VHF-Hi) 


450-470 MHz (UHF) 



$ 114.50 


$184.50 Reg. Price 

Our special price Less 
crystals 


MODEL 16S400 
10 Channel 4 Band Varactor Tuned With 
Adjustable Scan Delay and Speed Control 

30-50 MHz (VHF-Lo) 450-470 MHz (UHF) 

150-174 MHz (VHF-Hi) 470-512 MHz (UHF'T') 


Automatically monitors public service 
broadcasts 

Each channel programmable for every band 
Separate lock-out switch for each channel 
LED channel indicator lights 
Easy access to crystal compartment 
Operates on 120 volt AC or 12 volt DC 
Noise squelch control 
Automatic and manual scan control 
Two-speed scan control {16S40DJ 
Variable scan delay control —0 to 4 sec. 

Solid state with integrated circuits 
Varactor tuned for full UHF coverage (16S400) 
Dual conversion I F. —10 7 MHz and 455 KHz 
Crystal filters for selectivity 
Built-in speaker 

External speaker and antenna jacks 
Separate VHP and UHF telescoping antennas 
Two power cords —12V DC and 120V AG 
Mobile mounting bracket 
Size: 7-3/4 ' (W) x 2-5/8" (H) x 8-1/2” (D) 


Crystals are not included with any model since they must be 
selected for focal use by purchaser 

CRYSTAL CERTIFICATES AVAILABLE 
FOR SCANNER CUSTOMERS ONLY AT 

$3.95 Each 


RCil 


"POCKETTE" SCANNING MONITORS 


FEATURES: 


Automatically monitors pubiic service 
broadcasts 

Each channel position programmable 
for all bands 

Separate lock-out switch for each channel 
Easy access to crystal compartment 
LED channel indicator lights 
Operates on batteries —standard or 
rechargeable (AA size —not included) 
Battery charging selector switch 
Uses single RCA 120 volt adapter (optional) 
for charging and AC operation 


Operates from car battery with RCA 
12 volt adapter (optional) 

Noise squelch control 

Automatic and manual scan control 

Ail solid state with integrated circuits 

Varactor tuned for full UHF coverage (Model 16 S 200 only) 

Dual conversion I F. —10,7 MHz and 455 KHz 

Crystal filters for selectivity 

Drift free ceramic discriminator 

Built-in speaker and telescoping antenna 

External earphone and antenna jacks 

Size: 2-3/4" (W) * 6-5/16" (H) * 1-5/8" (D) 


MODEL 16S100 
4 Channel 2 Band 

30-50 MHz (VHF-Lo) 
150-174 MHz (VHF-Hi) 

$ 109.50 


MODEL 16S150 
4 Channel 2 Band 

150-174 MHz (VHF-Hi) 
450-470 MHz (UHF) 

$ 119.50 


MODEL 16S200 
4 Channel 2 Band 

450-470 MHz (UHF) 
470-512 MHz (UHF'T’, 

$ 114.50 



ACCESSORIES FOR POCKETTE SCANNERS 


AC Adapter/Charger 
Model 16S101 

Voltage regulated unit 
permits Scan-Aire operation 
from 120 volt AG while at the 
same time recharging nickel 
cadmium batteries, 


DC Auto Adapter 
Model 165102 

Permits operation 
from 12-volt lighter 


Carrying Case 
Model 16S103 

Black case with 
built-in beft loop 


socket in car 

Flexible Antennas 

Model 16S104 For VHF 150-174 MHz 
Model 16S105 For UHF 45G-512 MHz 


Model 

Model 

Model 

Model 

Model 


16S101 

1GS102 

1GS103 

1GS1Q4 

16S105 


$7.95 

$5.95 

$3.95 

$7.50 

$7.50 


Rechargeable Batteries 

Set of Four ..* * .$10.95 


LECTRONIC RESEARCH LABS INC 


Check or Money Order 
with order, C.O.Ds 
enclose 25% deposit. 
Open Account to firms 
favorably rated in D&B. 


1423 FERRY AVE., CAMDEN, N.J. 08104 

PHONE 609-541-4200 


F.O + B. Camden, N J. 

New Jersey residents add 
5% sales tax. 
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E. van der Smissen WB5ASA 
2427 Clark Dr. 

La Marque TX 77568 

Take Cover! 

- - how to prevent 
antenna wind damage 


I had worked for five years 
gathering the parts for 
my antenna system, and two 
years ago I finally got it in 
the air. It withstood winds of 
70 miles per hour last 
summer. But then, with 
winds the weather bureau 
said were gusting to only 45 
miles per hour, the antenna 
system came down. 

The tower was 60 feel of 
Rohn 25G mounted by four 
3/8" stainless steel bolts to 
the Rohn tilt-over base plate. 
This hinged base plate was 
fastened with two bolts 
forming the hinge. The other 
two held the plate from 
unwanted hinging, or, one 
might say, they held the 
hinge-plate from opening 
away from the base plate. 
The base plate was fastened 
to a four foot by four fool by 
five foot deep concrete block 
with W‘ steel bolts. The 
tower was guyed at the thirty 
foot and forty foot levels 
with 1/8" stranded steel wire, 
plus additional 1/8" steel 
guys to the ends of two 10 
foot side mounted arms. One 
side arm carried a TV antenna 
and the other a Hy-Gain 
Model 341 two meter beam. 

The Ham-M rotator was 
mounted inside the tower at 
the 50 foot level, with a 114” 
galvanized pipe mast 
extending through the top 
section bearing. Extending 
upward from this mast was a 


10 foot mast with a Ringo- 
Ranger two meter vertical 
antenna on top. The TA-33 
triband beam was mounted 
just above the top of the 
tower. At the 40 foot level on 
the tower was attached an 
inverted vee dipole of 
aluminum coated steel wire 
for 80 meters. This inverted 
vee was used as part of the 
guying system. Just above 
this antenna was a 19" side 
arm with a two meter 19" 
spike ground plane antenna 
used with my scanner. 

The top set of guys on one 
side was attached to the 
chimney at about 45° from 
the tower. The other two 
guys went to screw type 
ground anchors, also at 45° 
from the vertical. The three 
sets of guys were spaced 
equidistant around the tower 
(120“ from one another). All 
guys were broken into 
appropriate segments with 
egg insulators. Each segment 
of guy wire was secured by 
making two half hitches and 
then a tight wrap for 3-4 
inches, with the loose end 
secured to the guy with a 
cable clamp. 

The system was theoreti¬ 
cally designed for 100 mile 
per hour winds. However, 
plans were that, if winds in 
excess of 60 miles per hour 
were predicted, the tower and 
antenna assembly could be 
lowered to ground level with 


a block and tackle mechanism 
attached at the thirty and 
fifty foot levels with a bow of 
14" aluminum and steel wire. 

In designing the antenna 
system l had to keep in mind 
two major environmental 
factors: 1) We are close to the 
Gulf of Mexico (about 13 
miles) and we get consider¬ 
able salt in the air, which 
makes the air quite corrosive; 
and 2) this part of the Texas 
gulf coast is subject to hurri¬ 
canes. 

The postmortem exami¬ 
nation of the antenna system 
suggested, but did not 
establish beyond a shadow of 
a doubt, several possible 
causes for the system to fail. 

Several amateurs viewing 
the twisted wreckage were of 
the opinion that only a 
tornado, or similar twister, 
could have done the damage. 
They speculate that the 
twister came low enough to 
strike the top of the tower, 
but not the house. An 
alternative explanation was 
the harmonic effect of 
repeated gusts of wind, each 
amplifying the effects of the 
previous gust. No one 
thought a straight wind could 
have caused the damage. 

This raises a question of 
wind effects we do not 
usually consider when 
designing an antenna system, 
namely the reinforcement of 


wind pressure by harmonic 
gusts. Similarly, reflections of 
a blast wave, if reflected in 
the proper phase, can at least 
double the effect of the blast. 
You may recall a few years 
ago a suspension bridge in the 
Northwest succumbed to the 
effects of harmonic vibration 
of the wind. 

Observation number one: 
When designing an antenna 
system, consider both straight 
winds and harmonic vibra¬ 
tion, and design the guying 
system to prevent or dampen 
harmonic vibration. 

This can be done by 
proper attention to guying 
and control of any side arms 
on the tower to prevent the 
wind from catching the side 
arms and starling them 
vibrating. 

On a guyed tower, the use 
of three guys at each level, 
each guy at 120° points on 
the tower with the guy 
running to a ground anchor 
(distant from the base of the 
tower equal to 60 to 80 
percent of the height of the 
tower), is more stable than 
the use of four guys at each 
level. The levels at which a 
tower is guyed depend upon 
the height of the tower and 
whether or not a house- 
bracket is used. I prefer to 
place the first set of guys at 
twenty feet above the ground 
or twenty feet above the 
house bracket, whichever is 
higher. Some amateurs prefer 
the first set ol guys to be at 
the 30 foot level. The second 
and subsequent sets of guys 
should be placed at twenty 
foot intervals. 

What type of guy wire 
should be used? In the past 3 
have used nylon rope, sisal 
rope, glass rope, and 1 /8 M and 
1A” stranded steel wire. In our 
area, the various ropes, 
including glass, are rapidly 
destroyed by the effect of the 
sun and the sail air. ! have 
used these ropes as halyards 
for longwire and dipole 
antennas and find the rope 
disintegrates in two years or 
less. Also one must consider 
stretch when using ropes. 
Nylon is particularly bad in 
this respect. 
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Steel wire corrodes rapidly 
in the coastal area, particu¬ 
larly where two dissimilar 
metals join (corrosion due to 
electrolytic effect), i have 
found plastic coated stranded 
steel to last longer and to be 
more effective than other guy 
wires. However, although 
1/8" stranded steel wire may 
hold telescoping masts, or 
hold towers in other areas of 
the country, the lesson I have 
now learned Is to not trust 
anything less than 3/16” to 
14” noncorrosive steel wires In 
the Texas gulf coast. 

What about aluminum 
wire or copper coated steel 
wire? Aluminum is too soft, 
stretches and breaks easily. 
Copper coated steel may be 
satisfactory, but I have had 
no experience with it and 
therefore cannot recommend 
it. 

Observation number two: 
Fastening of guy wires should 
not be sharply kinked nor 
pull out easily. 

A double set of properly 
applied cable clamps would 
be the most desirable method 
of securing guy wires. Second 
choice would be to take 
1042 tight wraps of the free 
end around the guy and then 
clamp the remaining free end. 
There should be no sharp 
bends in the guy wire where 
any strain is applied. If you 
get a kink in your guy wire, 
don't put that section up. Cut 
it at the site of the kink and 
splice with an egg insulator. 

Any side arms stretching 
more than three feet from the 
tower should be separately 
guyed from the end of the 
arm in at least two opposite 
directions. 

Observation number three: 
Prevent the tower from 
twisting due to wind or 
torque of the rotator . 

Several rotators have a 
braking action that applies 
considerable torque to the 
tower when they stop a 
rotating beam. A number of 
years ago the idea was 
proposed of using a heavy 
spring in the mast between 
the rotator and the beam. 
This heavy spring absorbs the 
torque. (1 apologize to the 


author of the idea, as I do not 
remember his name nor the 
journal in which the article 
appeared.) Caution should be 
shown in selection of the 
spring; it cannot be too 
limber nor too heavy, 

A method for preventing 
twist in a tower uses two guys 
to each point of the top level 
of guys and separates the top 
end of each set of two guys 
by about one to two feet 
with an angle iron or similar 
strong brace. Each end of the 
brace should extend beyond 
the edge of the tower by at 
least six inches, A guy is 
fastened to each end of the 
brace. 

Observation number four; 
Do not use dissimilar meta/s 
in contact that are exposed to 
the effects of moist air or 
rain. 

1 have observed that even 
when protected by RTV or 
other sealant, dissimilar 
metals will corrode quite 
rapidly. This is particularly 
true of coax connectors. 

One way to eliminate this 
corrosion is to thoroughly 
clean both coaxial connectors 
and then apply silicone grease 
to keep out the water. (Make 
sure that the electrical 
contact is not broken by the 
grease.) Wrap the connection 
with electrical tape and spray 
the tape with acrylic. Cover 
this joint with stretchable 
rubber tape and cover the 
rubber tape with another 
layer of electrical tape. (The 
rubber tape, when applied, 
should be stretched to about 
Yi Us resting width.) Again 
spray the electrical tape with 
acrylic and cover the whole 
joint with RTV, 

Of course, there are some 
junctions where this method 
cannot be used. On these, do 
the best you can with alter¬ 
nating layers of electrical and 
rubber tape (as above) and 
coat the whole thing with 
generous amounts of a 
compound like RTV, 

Where joints cannot be 
a d e q uate I y wea t h er p roofe d 
such as mast clamps and 
tower bolts, use weatherproof 
hardware, and slay away 
from dissimilar metals. 


Observation number five: 
Torque and shear pressures 
can be tremendous at hinges 
and other areas where a short 
and long arm around a 
fulcrum are involved\ 

I was unable to measure 
shear pressures on the tower, 
but did calculate that when 
the tower was lying over at a 
45" angle that there were at 
least ten tons of pressure at 
the end of the hinge plate. 
When my tower went over, it 
bent the base plate and two 
of the Yd' steel bolts holding 
the plate to the concrete 
block. It also stretched and 
sheared two of the 3/8” 
stainless steel bolts, cracked 
three welds (two on the hinge 
plate and one on the base 
plate) and broke one of the 
tower stubs which had been 
welded to the hinge plate. 

Observation number six: 
Design your tower and 
antenna system to fait away 
from the house and power 
lines . 

I was successful in this 
part of the design. The tower, 
in falling, fell away from the 
house and power lines, 
striking and destroying only 
one small tree on the way 
down. 

When placing your tower, 
be sure that it is more than 
the height of the tower from 
the nearest property line or 
electric power lines. The guys 
should be placed so that if a 
set of guys on one side 
breaks, the other two sets will 
pull the tower away from the 
house or power lines, 

Obse rvation number 
seven: Read your insurance 
policy carefully , 

When I put up the antenna 
system, I had a special rider 
put into my homeowner's 
policy. Since ! had over $500 
in the system, 1 thought I 
insured it totally with a $100 
deductible policy. After the 
tower fell, I contacted my 
insurance agency and found 
to my surprise it was not a 
$100 deductible, but a $100 
maximum that the agent had 
written. 

What can be salvaged from 
such twisted wreckage? It was 
surprising to us how much we 


could salvage in various 
innovative ways. The TA-33 
looked like a pretzel, and one 
of the traps was broken 
internally. It appeared that 
most of the twisting of the 
aluminum elements was the 
result of the wind rather than 
the fall. Except for the 
aluminum support of the 
driven element, five of the six 
traps, and a couple of tip 

elements, I was unable to 
salvage any of the beam. 
However, it will probably be 
less expensive to replace the 
aluminum elements and the 
one trap, than to buy an 
entire new beam. 

The two meter beam had 
three broken insulators, all 
elements bent and a bent 
boom. This aluminum can 
probably be straightened, and 
with three new insulators will 
probably work as well as new. 
The TV antenna sheared two 
bolts, but otherwise appears 
unharmed. 

At first I thought I could 
salvage only four sections of 
tower and thus have only 
forty feet of tower. But here 
is where innovation came in. 
The 40'-50 J section of tower 
was broken one foot from the 
lower end, and the mounting 
stubs on the base were 
broken. 1 cut off the broken 
end of the tower section and 
the stubs from the base plate, 
straightened the base plate 
and welded the shortened 
section of tower to the base 
hinge plate, A second section 
of tower was only bent and 
can probably be straightened, 
but t am not sure 1 would 
trust It. If this can be 
accomplished, I anticipate I 
will lose only about three feet 
of tower. 

[ hope that this recitation 
of my problems with this 
antenna system will help 
other hams to design and add 
more safety features to their 
antenna systems. I have not 
covered safety points such as 
wind loading, climbing 
towers, and others covered in 
the ARRL publications and 
the series of articles In 73. 1 
would encourage you to read 
them before you next erect a 
tower or antenna system, ■ 
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Introducing the 


Intenna 


-- new concept for mobile ops 


T he Intenna, produced 
by Microwave Filter 
Company, Inc. (6743 Kinne 
St., E. Syracuse NY 13057), 
uses the old principle of a 
coaxially fed slot in a metal 
ground plane. While the con¬ 
cept i 5 not new, the applica¬ 
tion of this principle to low 
band communications is 
almost revolutionary. 

Figs. 1 through 4 show the 
evolution of the Intenna from 
theory to practice. The dis¬ 
tortion introduced by the 
shape of the auto body does 
not adversely affect the 
performance of the antenna. 


On the contrary, such distor¬ 
tion makes the antenna effec¬ 
tive in the directions most 
favored by motorists - fore 
and aft. 

The Intenna is quite direc¬ 
tional, The major lobes of 
radiation are obvious when a 
vehicle equipped with an 
Intenna and a CB or 10 meter 
unit is turned in a circle while 
receiving a base station or 
other fixed transmitter. When 
the sides of the vehicle are 
toward the other station, the 
received (or transmitted) 
signals fall off sharply. Con¬ 
tinuing the turn until the 
front or rear of the vehicle is 


aimed at the fixed station 
causes a dramatic increase in 
signal strength. As mentioned 
previously, this characteristic 
of the Intenna is hardly a 
disadvantage for most motor¬ 
ists. The vehicles behind or 
ahead of the operator are 
usually the ones that he is 
most concerned with. 

When l first heard about 
the Intenna, l said that there 
was no way that any antenna 
only 24 inches long could 
work as well as the flyer said 
that it could. My fellow 
workers agreed with me, but 
just for fun we decided to try 
one. 

When I contacted Micro- 
wave Filler and expressed a 
skeptical interest, Glyn 
Bostick. President of Micro- 
wave Filler Co., promptly 
sent me two for evaluation. 
Even after seeing the Intenna 
and reading the poop sheet, l 
still didn't think that it could 
work any better than, say, a 
"shorty” gutter mount 
antenna. Boy, was I sur¬ 
prised! 

It took me about an hour 
to install the Intenna. My 
1973 Buick had no metal on 
the dash at the bottom oi the 
windshield — the end of the 
wire which makes up the 
Intenna must be well- 
grounded if it is to work. 

However, that was a detail 
which had been anticipated 
by the manufacturer. In¬ 
cluded in the kit is a pointed 
brass rod with an eyelet on 
one end. I followed the 
instructions and pushed the 
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rod through the rubber seal at 
the bottom of the windshield 
and, lo and behold, 1 had easy 
access to the rod on the 
outside of the car (just under 
the edge of the hood). 

I trimmed the wire which 
comes down the windshield 
from the tiny tuner (which 
mounts at the Lop of the 
windshield under one of the 
screws fastening lhe inside 
molding to the body), and 
attached it to the rod as per 
instructions. As soon as l was 
certain that both ends were 
properly grounded, I con¬ 
nected the S-foot piece of 
coax supplied with the kit lo 
the tuner. 

Also included in the kit 
are four self-sticking cable 
clips. These make it simple to 
route the coax around the 
inner windshield molding to 
the radio itself. 

Now, according to the 
instructions, 1 was ready to 
begin tuning the tuner box 
for minimum vswr. Here was 
where l ran into trouble for 
the first time. I simply could 
not make the tuner do its 
thing. After running carefully 
through the instructions 
several times, I decided to call 
the factory and see what 
might be wrong. 

On the front cover of the 
dealer package sent lo us is a 
number to call collect — 
that's right, collect — if prob¬ 
lems are encountered with 
tuning. When 1 called at 
about noon on a Saturday, I 
was given an "800" number 
(inward WATS) to call. The 
technician who came on the 
line was quite courteous and 
sincerely interested in help¬ 
ing. He asked me a few ques¬ 
tions, offered a few sugges¬ 
tions, and told me to call him 
back and let him know how I 
came out. He also told me 
that if I couldn't get it work¬ 
ing, he would try to arrange 
to come down and tune it 
himself. 

When I asked whether I 
was being put on or not 
about him traveling over 
1000 miles to tune an anten¬ 
na, he assured me that his job 
was doing just that. I later 
talked with Glyn Bostick 
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about this. Glyn told me that 
he was doing whatever was 
necessary to see that all 
Intenna customers were 
happy. He said that he felt 
that early adverse publicity 
would be much more expen¬ 
sive in the long run than 
would be an all-out customer 
relations program. (1 was 
reminded of the policy of a 
few manufacturers of much 
more expensive items — fly a 
man around the world if you 
have to, but make him hap¬ 
py-) 

After talking with the 
technician (Mr. Tuner, he is 
called), I went back to my 
tuning, I found that the best 
adjustment was obtained with 
one of the tuning screws 
backed all the way out. I 
decided that perhaps my par¬ 
ticular automobile has char¬ 
acteristics which need less 
capacitance than the mini¬ 
mum provided by the tuner. 
Experimentally, I removed 
one of the tuning screws and 
reinstalled the tuner. This 
time the vswr went down to 


zilch at the center of the 
band and to about 1*2:1 on 
either end, 

I put it on the air and 
found that performance in 
the fore and aft directions 
was roughly equivalent to 
that which I had been getting 
from a 3.5 foot base-loaded 
trunk mount antenna. Best of 
all, I now had no external 
advertising of the CB in the 
car. From 20 feet, the small 
black wire running from the 
top to the bottom of the 
windshield is almost impossi¬ 
ble to see. 

Does it work? You bet. Is 
the Intenna the answer to 
everyone's 10 meter or CB 

needs? Hardly. Does it have 
any drawbacks? A couple. 

The manufacturers of 
more traditional antennas 
need have little fear that 
everyone will throw away his 
longer antennas in favor of 
the Intenna* The Intenna will 
never set any records for 
long-range communications, 
tt will never take the place of 
co-phased dual CB antennas 


for many heavy-duty truck¬ 
ers. But for the guy who only 
uses his CB on the road talk¬ 
ing to other drivers a few 
hundred yards ahead or 
behind him, the intenna is 
excellent. 

For the person who wants 
CB or 10 meter communica¬ 
tions but doesn't want to let 
every thief within eyeball 
distance know about it, the 
Intenna is well worth con¬ 
sidering. 

The drawbacks are few, 
but should also be men¬ 
tioned, Aside from relatively 
short range and sharp direc¬ 
tivity, the amount of rf 
energy in the car is a minor 
problem, particularly when 
there is a windshield antenna 
for the car's AM/FM radio. 

The energy level is 
nowhere near high enough to 
be a health hazard, but it 
does tend to cause interfer¬ 
ence on the AM/FM radio 
when you are listening to 
music and key the mike. In 
some cases, you get a feed¬ 
back squeal; in others, only a 


squelching of the AM/FM 
unit. Glyn admits that this is 
common, but also mentioned 
that most people turn off one 
radio when using the other. 

The last drawback is that 
the Intenna should be profes¬ 
sionally installed. If your 
dealer has installation facili¬ 
ties, this is no drawback at 
all. The Intenna is simple to 
install, but the tuning is a 
little critical. However, with 
the “Mr. Tuner" backup and 
the well-written instructions, 
any competent technician 
should be able to handle the 
job* In any event, any sale of 
the Intenna should be topped 
off by a warning to either 
have the Intenna profession¬ 
ally installed or to read the 
instructions very carefully. 
For example, the instructions 
state that any other antenna 
installed on the car should be 
removed before tuning. I 
found the effect on tuning 
nil, but the performance of 
the Intenna is definitely 
better without another anten¬ 
na installed. ■ 


Gene Preston K5GF 
906 Cedar Gien 
Austin TX 73745 



The Zeppy Vertical 

- - a perfect 2m antenna 


B elieve it or not, a CBcr 
came up with this 
antenna* Electrically it looks 
like a Vi wave endfed Zcpp 
antenna with a % wave 
section of op en wire line to 
obtain a match to 50 Ohms. 
After a couple of days I 


realized that here was the 
perfect 2 meter antenna. The 
main 57 M element can be 
directly bolted to a car frame, 
be the top of a flagpole, or be 
a piece of wire directly bolted 
to the rig. It is better than a 


5/8 wave antenna because it 
doesn't require a ground but 
has about the same gain. 

I built a 57” stinger on a 
PL-259 plug and found that 
waving around the mike or 
touching the radio didn't 


affect the swr or received 
signal strength* A 19" piece 
of wire performed miserably 
when compared with this 
antenna. It's also easy to 
build and easy on the pocket- 
book. ■ 
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BRAKE/ 

MOTOR 


OPERATING SWITCH 
(TOP VIEW) 


Fig. 1. Original circuit with diagram of operating lever switch 
as viewed from the top. 


D uring the 1971 annual 
meeting of W9DXCC in 
Chicago, there was a dis¬ 
cussion concerning the prob¬ 
lems involved in “Instanta¬ 
neous" braking of antenna 
arrays. This discussion was 
quite an eye-opener, and 
provided much food for 
thought, and no little worry, 
as the figures mentioned con¬ 
cerning the stresses involved 
when a rotating antenna is 
suddenly brought to an 
abrupt stop by a mechanical 
brake were really quite 
astounding. This sudden 
strain can be damaging to the 
rotator, mast, antenna, and 
not least, the tower itself. 


This article will present a 
simple modification to the 
Ham M rotor control box 
which provides manual con¬ 
trol of the brake position, 
and also allows indication of 
antenna direction, with or 
without rotation. 

All that is needed to com¬ 
plete the modification is a 
switch and the rerouting of 
three wires, with no external 
circuitry outside of the 
control box required. 

The three position switch 
provides: 

1. Off: No primary 

power to control box. 

2. indicator meter and 



Fig. 2. Modified circuit using 3 position progressive shorting 
type rotary switch. Original connections are removed from 
lever switch at points designated by X. 


lights on: Provides con¬ 
tinuous indication of 
antenna direction with¬ 
out rotation, and with 
brake applied. 

3. Brake disengaged, 
meter and lights on, 
ready to rotate using 
normal lever switch. 

It must be mentioned here 
that the transformer which 
supplies power to the indi¬ 
cator and the lamp circuits is 
rated for continuous duty, 
while the transformer which 
supplies the rotor motor and 
brake solenoid has a duty 
cycle of only 10%. This 
means that it is important 
that, after watching your 
antenna coast to a nice 
smooth stop, you return the 
switch to position 2 for con¬ 
tinuous indication with brake 
applied, or to position 1, 
power off. A spring return 


A Cure for 


Antenna 



-Destruct 


a mod for your Ham M 


Robert H. Johnson W9TKR 
505 South Elmwood 
Wankegan 1L 6008S 


switch might be useful here, 
but not absolutely necessary. 
If you like, a small neon 
indicator lamp with a 1 00k 
series resistor could be wired 
from position 3 of the added 
switch to the other side of 
the ac line to indicate that 
the brake is disengaged, and 
to remind you to return the 
switch to position 1 or 2. 

Fig. 1 shows a portion of 
the original circuit, while Fig. 
2 shows the modified circuit, 
using a rotary three position 
progressive shorting type 
switch. Fig. 2(a) is an option, 
if you prefer using a 2 pole 
three position rotary. A 
DPDT toggle switch, with 
center off position and a long 
mounting bushing, could also 
be used. 

Modification is done as 
follows: 

Unplug the ac power cord 
to the control box and re¬ 
move the multiconductor 
cable from the terminal board 
at the rear of the unit. As you 
remove the conductors from 
the terminal screws, make a 
note of the colors and the 
corresponding terminal num¬ 
bers, for ease of replacement 
later. 

Remove the screws in the 
four mounting feet, and lift 
off the control box cover. 
Note that there are two blank 
holes provided just below 
and to either side of the 
meter. You will use the right 
hand hole, viewed from the 
front. 

The switch you use will 
mount In this hole, and must 
be small enough to maintain 
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Fig. 2(a). Modified circuit using a 2 pole three position rotary 
switch. 


good clearance between the 
switch terminals and sur¬ 
rounding metal parts and 
components, A hole must be 
drilled in the cover to clear 


the switch shaft. Be sure to 
drill this hole in fine with the 
existing hole. 

Refer to Fig. 1 for a dia¬ 
gram of the existing lever 


switch. Remove the wire 
from terminal 7, and connect 
to the center arm of the new 
switch. Remove the wire 
from terminal 8, and connect 
to position 2 of the new 
switch. Remove the wire 
from terminal 6, and connect 
to position 3 of the new 
switch. 

That’s all there is to it, 
unless you wish to use the 
indicator lamp mentioned 
earlier. You can now watch 
your antenna coast to a 
smooth stop, instead of 


coming to a jarring, metal- 
shearing, abrupt halt. You 
will soon learn to anticipate 
the amount of coast after you 
release the rotate lever, in 
order to reach the desired 
direction. The amount of 
coast or "gear down” wifi 
depend on factors such as the 
size and weight of your 
antenna, and the wind 
velocity. 

Remember to switch the 
brake back on to '‘stow” the 
antenna when you are not 
rotating it. ■ 
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Joseph E. Reed WB9JXU 
Route I Box 24 
.Mountain WI 54149 


Quick 

Antenna Insulators 


R ecently, while I was 
building antennas, my 
supply ol insulators ran out. 
As Murphy’s Law would have 
it, none could be found in 
town, [he result was that I 
could order replacement 
insulators, overpay, and be 
delayed several weeks, or I 
could figure out another 
alternative. Since I was 


anxious to get on 20 meter 
CW as quickly as possible, I 
decided to build some myself. 
This resulted in a method for 
using plexiglas to fabricate 
insulators quickly and 
cheaply. 

Thanks go to Larry 
K8ZSQ, who donated a strip 
of plexiglas 10’ x I" x 'A”. 
The plexiglas was cut and 



SECTION a 


- - when DX won t wait 


drilled according to the 
dimensions given in Fig. 1. 
Sections A and B were joined 
using epoxy cement. After 
the epoxy had been allowed 
to cure, the dipole elements 
were added and soldered. The 
RG-SS/U was added and 
joined to the elements 
beyond the point where the 
elements joined the center 
insulator in an effort to 
reduce strain on this con¬ 
nection and, hopefully, to 
prevent it from breaking. 

Finally, the entire center 
insulator was weatherproofed 


with bathtub caulk and taped 
well. 

To date, three such dipole 
antennas have been built on 
the HF bands and perform 
well. ■ 



Fig. 2. Completed center insulator . 


Fig. 3. Side view showing RG-58/U inserted in tire insulator. 
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Raising A Tower? 

* 

- - don’t forget zoning! 


Steve Phillahaum WA7URL 
505 Vista 

Olympia WA 98501 


A s amateurs, most of us 
have zoning problems 
only when we try to put up 
our antennas. While the FCC 
regulates our indoor activi¬ 
ties, local land use controls 
affect antenna sites outdoors. 
We have all heard horror 
stories about former DX 
chasers reduced to the 2 
meter ranks after moving to 
an area which prohibits 
lowers, or expensive towers 
staying up only long enough 
for the neighbors to complain 
to local officials. Such di¬ 
sasters don’t have to occur 
and, with a little knowledge 
of zoning, you can avoid simi¬ 
lar problems. 

Your best opportunity to 
deal with zoning regulations 
is when you arc moving to a 
new home. In such cases, you 
have the opportunity to 
choose the regulations you 
would like td live with. The 
first step is to familiarize 
yourself with the zoning 
ordinance for the new area. 
Visit the local planning de¬ 
partment, which is usually 


located in or near the city 
hall, and explain your situa¬ 
tion. Tell the planner you 
talk to that you are moving 
into their jurisdiction and 
describe your antenna instal¬ 
lation to him. The planner 
should be glad to talk to you; 
it is always easier for him to 
explain the regulations to 
somebody before they have 
their tower up in the wrong 
zone. Ask which zones towers 
are permitted in and where 
they are not. The planning 
department will have a map 
which shows the zoning dis¬ 
trict boundaries. Look the 
map over and gel an idea 
where you can locate. You 
might want to mark a few 
zoning districts on a city map 
to take with you when you 
look for a house. 

You will probably find the 
ordinance treats towers in the 
following ways, depending on 
the particular zone in which 
they are to be located: 1. 
permits them outright; 2. 
permits them with condi¬ 
tions; 3. permits them only 


with a special permit; or 4. 
prohibits towers. 

The iirst situation is ob¬ 
viously the best. Simply go to 
the building department, get 
your building permit (the 
Uniform Building Code 
requires a permit for lowers 
or poles), and put up your 
lower. Don't forget the build¬ 
ing permit; it's your insurance 
policy. If your neighbors 
complain or the laws are 
changed, your tower is safe 
only if you have the permit. 

Not many people will have 
the ideal situation. Most juris¬ 
dictions permit towers only 
when certain conditions are 
met. For example, l recently 
moved from a city where 
towers were allowed only 
when located at least 20 feet 
from my property lines. 
Where I live now, towers are 
permitted only after the 
building department has 
reviewed the tower plans to 
be sure the structure is safe. 
Some zones have height 
limitations on structures, 


including Lowers. The list of 
possible conditions is long, 
but the important point is to 
be sure your particular instal¬ 
lation can meet the require¬ 
ments. If so, go get your 
permit and consider yourself 
almost as lucky as those 
whose towers are permitted 
outright. 

The other zones, those 
where special permits are 
required or where towers are 
prohibited, should be 
avoided. However, I suppose 
an unfavorable zoning resiric- 
tion is like TVl; sometimes 
it's there, so you have to deal 
with it. 

Overcoming an unfavor¬ 
able zoning obstacle is gen¬ 
erally done in one of three 
ways: with a variance, a con¬ 
ditional use permit, or a 
rezone. Each remedy is useful 
for certain types of problems. 
Usually, variance provisions 
are only established to pro¬ 
vide flexibility from dimen¬ 
sional regulations in special 
situations. In other words, 
setback or height restrictions 
can sometimes be eased 
through the variance process. 
Don’t ask for a variance to 
build a tower in a zone where 
it isn’t permitted, because a 
variance is the wrong tool for 
that situation (it's like trying 
to measure current with a 
voltmeter). If you think you 
might be a candidate for a 
variance, ask the planning 
department jf there arc 
special conditions which have 
to be demonstrated before 
the variance can be issued. 
Realistically evaluate the 
standards and if you still feel 
you qualify, apply for the 
variance. 

Conditional use permit 
provisions are sometimes in 
zoning ordinances for an 
interesting reason. When the 
city council First considered 
adopting the zoning ordi¬ 
nance, there was a group of 
citizens vehemently opposed 
to allowing a certain use 
(such as towers) as a mailer 
of right in a particular zone. 
Another group was equally 
outspoken in its desire to 
have the towers allowed. The 
council, in its wisdom (it was 
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piobably an election year), 
didn't want to make either 
group angry, so they voted to 
allow towers in that district 
only after a public hearing for 
each proposed tower. 

Try to assess your chances 
for ,i conditional use permit 
before you apply. Ask the 
planners if others have 
obtained permits in similar 
situations. Also, look around 
in the neighborhood for 
antennas. It may help you 
obtain a permit if there are 
other antennas in the same 
area. Last, talk to the neigh¬ 
bors, explain what you want 
to do, and see how they 
react. If you are lucky, the 
neighbors may sign letters 
indicating support for your 
project. If your chances fora 
permit look good, apply. 

Remember, your odds for 
success are helped by favor¬ 
able testimony at the hearing 
and by your ability to design 
your particular tower instal¬ 
lation so that it is compatible 
with the neighborhood. You 
should be prepared for the 
hearing with pictures of your 
tower and antenna at similar 
installations. If necessary, 
offer to keep the tower 
cranked down behind the 
garage or to limit the size of 
the antenna array. If you can 
anticipate the arguments of 
those opposed to your tower, 
you can defuse much negative 
testimony before it occurs. 
For example, most neighbors 
are concerned about possible 
TVI. Be sure to tell the hear¬ 
ing board early that the I CC 
regulates and monitors yum 
activities to prevent interfer¬ 


ence w ith other services. 

Rezones are generally a 
last resort, to be applied for 
only if towers are prohibited 
outright or after you have 
tried and failed to obtain a 
variance or conditional use 
permit. Simply, the object 
of a rezone is to have your 
property placed in a different 
zone, one which permits 
towers. However, a zone 
which permits towers may 
also permit undesirable uses 
that would prevent the re¬ 
zone. Generally, unless you 
are immediately adjacent to 
an existing zone which you 
would like to extend to your 
property, chances for a re¬ 
zone are small. Ask the local 
planners or your attorney for 
advice before you apply for a 
rezone. 

There is one other tool 
which is often overlooked. If 
your attempt for a rezone 
fails, it is sometimes possible 
to amend the ordinance pro¬ 
visions for the zone in which 
you are located. Possibly, a 
prohibition in ihc ordinance 
could be changed to a re¬ 
quirement that all towers be 
less than 50 feel high. Talk to 
the local planners about the 
procedures to follow in initia¬ 
tion of a proposed zoning 
ordinance amendment. Often, 
it is easier to change the 
ordinance then it is to obtain 
a rezone. 

There are a few final 
points to remember. First, 
zoning regulations are not the 
onl> restrictions tin land use; 
often subdivisions have 
restrictive covenants placed 
on the lots. These restrictions 


Remote Rain Gauge 

- - for gauging remote rain 


Richard A, Little K9EEH 
407 J5th Ave. 

Sterling IL 61081 


F or those of you who 
have a rain gauge, and 
would like to know how 



The author's recently erected tower and antenna. An inquiring 
neighbor was toid by the local building department, "He has a 
building permit; it’s perfectly legal. " 


can be found on file with the 
county auditoi and you 
should read them carefully, 
because restrictive covenants 
can be very powerful and 
hard to change. Second, if 
you have found a house you 
want to buy and don't have 
lime to check the restrictions, 
you can make an offer sub- 

much rain fell without going 
out and checking, build this 
simple indicator for use inside 
the house. 

Drill very small holes at 
whatever markings you want 
on your gauge. Use stiff 
copper wire and epoxy. Use 
about a 100 Ohm resistor for 
current limiting to the LEDs. 

Make up any type of indi¬ 
cator panel for use inside the 
house with the LEDs. Label 
next to each LED the same 

Fig. I. When the water gets up 
short Across wire and turn on L i 


jecl to the ability to obtain a 
building permit for your 
tower and to locate a tower 
within the subdivision. Last, 
good luck, and remember 
that most zoning ordinances 
are easier to read than you 
think, especially when com¬ 
pared to the FCC’s regula¬ 
tions, • 

reading as on the rain gauge 
so when that tight comes on 
that will be how much rain 
you have in the rain gauge. ■ 



to the first marking, water will 
D #7 inside the house. 
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Wm. E. Hood W2FEZ 
116 W. Park Si. 
/Ubion NY 14411 



Super 


Antenna 


- - great for apartment dwellers 


T o the urban amateur or 
apartment dweller, oper¬ 
ation on the 80 and 40 meter 
bands often is out of the 
question. The main problem 
is where to put the antenna. 
Various schemes, some of 
them ingenious, have been 
tried with varying degrees of 
success. Each has had its 
drawbacks. In preparing a 
book on amateur antennas, i 
felt that there was a need For 
a simple indoor antenna that 
the average Novice could 


build economically, that 
would produce the results 
needed to encourage the 
neophyte further into the 
hobby. The worst problem 
exists on 80 meters, and it 
was there that this experi¬ 
ment centered. 

After trying numerous 
configurations, it was decided 
that a closed loop offered the 
best hope. Loop antennas are 
often treated as a specialized 
class. Little has been written 
on them, in comparison to 
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big. 1. 130' wound in 3 turns 2" apart. L — 7 uH, 24 turns, 
314 "diameter, 1-1/8” long. C - 365 uF. 


the volumes written on other 
configurations, so little is 
known of them by the 
average amateur. Except that 
they can be a bit tricky to 
tune, there is no rational 
reason — it’s just a class of 
antennas that has never been 
fully explored. 

One thing that is known, 
however, is that a loop can be 
a very efficient radiator if it is 
properly matched to the 
transmitter. There is where 
the big hole is; few loops are 
matched to their associated 
equipment, and the conse¬ 
quent poor results quickly 
discourage the user. 

In spite of its apparently 
large size, the loop described 
here is in the class known as 
small loops. A small loop is 
one in which the total length 
of the wire used is small 
compared to a wavelength. 
Current in a small loop is all 
in one direction, and is fairly 
uniform in magnitude. This 


loop uses a full 1 30 feet of 
wire just V 2 wavelength. It 
is consequently about as big 
as you can gel and still have a 
small loop* 

Small loops behave as large 
inductors. They can be tuned 
to any frequency at which 
they're still small loops with 
the appropriate capacitor. 
Their radiation is polarized 
perpendicular to the plane of 
the loop, and nearly omni¬ 
directional in the plane of the 
loop, with virtually no radia¬ 
tion in the directions perpen¬ 
dicular to the plane of the 
loop. This may seem a contra¬ 
diction to the next statement 
because of the polarization. A 
small loop is considered in 
engineering circles to be a 
magnetic dipole. That is, it 
does with the magnetic com¬ 
ponent of the wave what a 
dipole does to the electric 
component. Being primarily 
magnetic in its behavior, it is 
relatively insensitive, when 
receiving, to lightning and 
man-made static. 

The Super Loop, then, is 
the largest possible small 
loop, positioned horizontally, 
and matched to the trans¬ 
mitter with a simple L net¬ 
work. It is made with 
common doorbell wire, since 
it is used indoors. Doorbell 
wire comes in standard 
lengths of 65 feet, so two 
rolls make a nice half-wave 
antenna. It was wound 
around the wall of the room 
near the ceiling, the turns 
spaced about two inches 
. Where the ends came 
together, the L network was 
mounted, and 50 Ohm coax 
fed down to the equipment. 

The L network consisted 
of a 365 uF “broadcast” 
variety variable capacitor, one 
of the few parts still easily 
obtained, and a 7 microhenry 
inductor. The inductor was 
made by winding 24 turns of 
#1 8 wire on a scrap of Vt inch 
PVC pipe, also easy to obtain 
(V 2 inch pipe has an outside 
diameter of % inch). When 
close wound with #18 wire, 
the length of the winding is 
1-1/8 inches. If other wire 
size is used, it should be space 
wound to fill the specified 
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Fig : 2. The loop is wound three times around the room near 
the ceiling, it ’$ nice if it Just fills the room, but it doesn’t have 
to. Also there 's no reason why it cannot be mounted on the 
roof. 


length. 

The initial tune-up of 
Super Loop can be a stinker, 
and a reflected power meter 
is recommended. Set the 
antenna tuning capacitor to 
about 2/3 of its full capacity. 
With your transmitter set for 
reduced drive, tune it up as 
you would a conventional 
Installation. Then set the 
reduced power meter for swr 
and tune the antenna 
capacity for a dip in swr. 
Finally, repeak the plate 
tuning capacitor of the trans¬ 
mitter. Because of the rela¬ 
tively small impedance trans¬ 
formation, the output tuning 
capacitor (sometimes called 
the load capacitor) of the 
transmitter can interact con¬ 
siderably with the antenna 
tuning capacitor. It is here 
that things can get sticky. 
The trick is to find that point 
where the two seem to 
produce minimum swr. Once 
that point is found, the loop 
can be relatively easy to use. 

The first experiments with 
the loop brought almost 


fantastic results until it was 
discovered that the loop was 
proximity-coupling into my 
outside wire. When the out¬ 
side wire was taken down, 
results seemed more rational. 
Good signal reports were 
obtained with satisfactory 
QSOs as far as 1000 miles or 
more. The worst results came 
from just over the horizon, 
which is to be expected, since 
the loop is a low radiation 
angle device because of its 
horizontal position. 

Swr averaged around 1.4 
throughout the band, thanks 
lo the L network. I have good 
reason to suspect that the 
dimensions of the loop have 
some tolerance, since it has 
the variable capacitor across 
it. There being no "ends" in 
the wire, the so-called end 
effect does not apply, and the 
loop dimensions are governed 
by the wavelength in space. 
As long as there is a fairly 
small side-to-end ratio, the 
form factor isn’t too impor¬ 
tant. Simply adjust it so that 
the half wavelength of wire 


makes three full turns. 

1 have good reason to 
suspect that the behavior of 
the loop will vary somewhat 
from one location to another, 
since there is no way of pre¬ 
dicting what length of con¬ 
ductor will be within its field 
lo all eel it. Nonetheless, 
based on the reports I ’vc had, 

I think I might be on to 
something. The only truly 


valid lest is its use in many 
different locations, and while 
I have several amateurs work¬ 
ing on loops, it will be quite a 
while before the results can 
be fully evaluated. Based on 
the results to date, I feel it 
safe lo at least offer the 
amateur world what I've done 
so far and hope that those 
who use this antenna will 
feed back their results, » 




- DIPOltS ■ 


TRAPS ■ BAIUN 


TRAP VERTICAL ANTENNAS 

No an tenna tunar needed — Full legal power limit — 
Fully iiumDl«d and reedy lor operation —r No 
radials required - l;i VSWR to 50 OHM coax 


model 

BANDS 

HT 

PRICE 

TV-ZI5 

20 15 

iy 

$34.95 

TV-4215 

40 20 15 

22" 

$44.95 

TV-34215 

80 40 20 15 

TO* 

$69,95 


HIGH PERFORMANCE 
COMPACT VERTICAL ANTENNAS 

Uses "top load*no 1 for reduced tu* ana maximum 
Efficiency Uie 2 or more to form * phased; array 
No antenna tuner needed — f Olfli to 5” package 


MODEL 

BANDS 

HT 

PRICE 

CV-I6C 

too 

23" 

544.95 

CV-80 

80 

20" 

$39,95 

CV-40 

ftO.15 

15" 

$34,95 

CTV-S040 

30/40/15 

20 p 

$59.9 5 


AO-1 — 10 Meier Conversion Kit nld ID meter 
coverage to any Anlenna Sup, vertical . . $9.95 


APARTMENT - PORTABLE - TRAILER 
AV-1 ALLTENNA 

Use inis portable antenna anywnere Mounts on 
winduw sill or 04110 reding — Solves umdioid pro- 
bitmi 9 0-1 meiert Change bands by switch¬ 
ing preset inouciante - Adjustable lo 3 I VSWB 
at any frequency — U’ minimum *r«ndeo might 
— Light weight — Under 10 lb£- — Use on travel 
campers and vans ■■ Mounts easily on ground post 
(included} or on side of camper m van - No 
antenna tuner needed Full legal; power limit — 
Fully assembled fU ieady for operation No radials 
required — Folds lo 5* package for easy storage — 
Euptitl version folds to V 

MODEL BANDS HT PRICE 

AV-1 00 10 13 p (max} *49.95 

FULL SIZE VERTICAL ANTENNA 

Full quarter wave which can pe configured for 10, 
15 or 10 - Np tolls or traps — Np tuner needed — 
VSWR less then 1.2; 1 over Oath entire pend — 
Folds to 5 P package 


FULL SIZE DIPOLES 


Model 

B* tidi 

Length 

Price 

D-HO 

80/75 

130 " 

$31,95 

D-40 

40,15 

66" 

$28-95 

D-20 

20 

33 p 

$26.95 

D-l 5 

IS 

2T 

$25,95 

D-10 

10 

16' 

$24.95 

FULL SIZE PARALLEL DIPOLES 

— 


ONE FEED LINE 



PDB040 

00/75,40,15 

130" 

$36.95 

PD402G 

40,20,15 

66' 

$30.95 

UDBOIU 

80/75.40,30,15.10 

130" 

$41.95 

PD4O10 

40,20,15,10 

66" 

$35.95 

UMITEO SPACE DIPOLES 



SP-160 

160 

130" 

$36.95 

SP-BO 

80/75 

63 p 

$31.95 

5F-4G 

40,15 

33 p 

*28.95 

MSP 1 SHORT POLE COMPACT SYSTEM 


MSP-1 

80/75,40,15 

70" 

$41,9 5 


ANTENNA SHORTENED KITS - 




All vert at,s nctude gr ami post 
plus ait mounting hardware 


MODEL 

FV-201510 


SANDS 

20,15,10 


HT 

16' 


PRICE 

529,95 


Same coils as ine SP A. MSP series — um with you* 


TO ORDER - Write cm Phone — 
include Shipping — DiPdles 12 50 — 
Vrrtic-H* 11.00 — Florida rtudemtL 
t>s*aie add 45* la* 


— Phone Orders Welcome — 

S: 30 to S:og — Monday thru Saturday 
HI3 / 585 9688 

Include trtlerOank No. and expiration date on 
credit card Orders — 2ft ho ut &hipinanl a 30 day 
guarantee- l m more info: SASF or 111 ctass stamp 


Z1BALUN . 

; 3 ratio* takes pijce of 
naipi eliminate TVI coax 
power 


, 19,95 postpaid 
center insulator, 
fitting, lull legal 


own antenna 
5 160 

160 

130" 

$12-95 

5-80 

80/75 

63' 

$1 1,95 

5-40 

40.15 

33" 

$10.95 


Coaxial cable i connector 
RG5QAU 

Aluminum radial wire 
No. 8 heavy duty . . . 
Nylon guy rope - , , , . - 


. 50* 

5.95 

100* 

9.95 

. 100’ 

3,99 

. 100’ 

3.4 9 


TR AP DIPOLES — Adusted ready to go — Rated 
legal turn: 

TO-80-40 80775,40 78' *41,95 

TQ-4020 40,20 40' 535.95 

TRAPS ALONE 

T-flC40 30/75,40 78" 512.95 

T4020 40,20 40 p 5 9.95 

(Atf above are complete with tin tut J, A to. J 4 an ten 
na wire, ettramte, insulators. 100* nylon support 
rope, rattui for fuff legal finnt Can be used as 
inverted V, MARS ,; SWLl 


ANTENNA SUPERMARKET P,0. Box 1682 Largo, FI. 33540 813/585^9688 
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Rock Bottom 
2m Antenna 

- - uses converted 
CB components 


Karl T. Thurber , Jr. W8FX 
372 Qabapple Drive 
Wright-Patterson /LFB OH 4 5433 


S urprisingly good resuits 
can be had in low power 
2 meter mobile work by using 
a 5/8 wave whip as the radia- 
tor rather than the standard 
Va wave whip, as is generally 
well-known. In practice, I've 
found that actual on-the-air 
results are much more favor¬ 
able to the 5/8 wave whip 
than the roughly 3.4 dB 
theoretical gain improvement 
would suggest, to say the 
least! 

Home brewing a 5/8 wave 
mobile antenna is a simple 
proposition, but presents a 
few mechanical problems as 
well as occasional difficulty 
in getting a good match to 52 


004 TOW OF 
COIL ASST 



Ohm coax, so most fellows 
lend to purchase the antenna 
as a complete package from 
one of the major mobile 
a n te n n a m an u f ac t u re rs. 
Costing $25-40 or more, 
these units do an outstanding 
job of upgrading that mobile 
signal, but a very profes¬ 
sional-looking, good-perform¬ 
ing 2 meter antenna can 
easily be fabricated for a few 
dollars, particularly if use is 
made of some low cost 
CB-type antenna fittings and 
components. 

The antenna described in 
this article consists of a stan¬ 
dard CB-type, "no-holcs" 
trunk lip mount, a modified 
CB loading coii, and a 47" 
stainless steel whip. In my 
case, the entire installation 
was completed for $11, using 
a budget-priced CB antenna 
($10 at Olson Radio) and a 


47" whip obtained fot $ 1 at a 
local hamfest. 

To modify and install the 
antenna, first carefully follow 
the CB antenna manufac¬ 
turer's instructions for in¬ 
stallation of the trunk lip 
mount. The optimum anten¬ 
na location (other than roof¬ 
mounting) is usually on the 
forward trunk lid, at the 
center of the vehicle. The 
RG-58/U coax can be 
brought forward through the 
rear deck to the operating 
position. Be sure to inspect 
the coax carefully - some CB 
antenna manufacturers 
furnish a very inferior 
product. If the braid appears 
thin and the inner conductor 
can be seen through it, 
discard the coax and replace 
it with a 16-18 foot length of 
high quality RG-58/U. Also, 
ensure that the set screws in 
the mount make a good dc 
contact with the trunk lip, 
and that the coax isn’t 
pinched as it emerges from 
the mount. Check the mount 
and coax for continuity and 


shorting. 

Next, discard the short CB 
whip furnished with the 
antenna package. (In the case 
of the Pace CB antenna I 
used, the very short 34" whip 
included was cut down to 
19" to make a 14 wave handie- 
talkie antenna for improved 
performance over the usual 
"rubbei ducks," or it can be 
base loaded to form a 7i wave 
HT whip as described by 
K3VNR in )uly*s 73 Maga¬ 
zine. ) 

In any case, replace the 
short CB-type whip with a 
47" stainless steel whip of the 
type usually available for a 
dollar or So at ha infests, flea 
markets, and various surplus 
outlets. Be sure to obtain a 
whip that will slip into the 
stud provided with the CB 
antenna; a collapsible rigid 
whip is not recommended. 

The next step is to dis¬ 
assemble the loading coil. 
When the plastic cover is slid 
off, you will Find two coil 
windings, a small shunt- 
wound impedance-matching 
portion at the base, and a 
dozen or so turns of -14-16 
wire which constitutes the 
loading coil proper, as shown 
in Fig. 1. Both windings must 
be removed. Once this is 
done, wind five (5) turns of 
#14 or #16 PE wire around 
the coil form between points 
“B” and "C" as shown in Fig. 
2. An impedance-matching 
shunt coil isn’t required for 
the 2 meter antenna. 

The antenna is tuned using 
a good VHF-type sv. r bridge 
at the transceiver, adjusting 
the coil spacing slightly 
and/or the antenna length 
using the set screw adjust¬ 
ment in the stud at the top of 
the loading coil. In my case, 5 
minutes worth of simple 
“tweaking” adjustments 
produced a very nearly 
"flat” 1:1 vswr over 146-148 
MHz. Once adjustment is 
completed, the plastic coil 
cover can be slid into place, 
swr rechecked, and the coil 
cover cemented and sealed 
for weathet protection. 

At WSFX/m, the inex¬ 
pensive Pace CB antenna kit 
used did not use a spring; 


fig. i. Point A-B: impedance-matching shunt coii (at dt 
ground); point B-C; loading coil. Although “hot" for rf, note 
that the coil is at dc ground, since the shunt, connected to B, 
is at ground dc potential. Note: "Hot” center pin of coil 
assembly is factory connected to point B internally. 
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Fig. 2. Note: Shunt winding between points A and B is 
removed, as is original loading coil between points B and C. A 
new coil of 5 turns of -14-16 PE wire is substituted from B to 
C. Coil and antenna rod are now "hot" and no longer at dc 


actually, a spring is unneces¬ 
sary and may in fact cause 
some radiation efficiency lass 
at 2 meters if used. However, 
the installation could be 
varied to include the spring 
and, if the CB whip used were 
a relatively long one (some 
are 39-41”), the added spring 
length could obviate the need 
for acquiring a new whip. If a 
spring and slightly shorter 
whip are used, then some 
experimentation with the 
number of loading coil turns 
would be required (try 7 
turns for starters). 

This article points out a 
specific mobile antenna 
design, but it also serves to 
highlight the ‘‘gold mine" of 
antenna fittings and parts 
which have been mass- 
produced for the CBcr but 
which can, with some in¬ 
genuity, be readily “appro¬ 
priated" for ham use. Similar 
construction possibilities 
exist with respect to 10, 6, 
114, and 14 meter antennas. 
For example, a turn or two 
off the original CB coil will 
resonate the antenna nicely 


within the 10 meter band; a 
few turns on a cannibalized 
loading coil will turn the 
same 47" whip into a dandy 

% wave 6 meter mobile anten¬ 
na, merely requiring inter¬ 
change of the loading coil 
itself. And, a mag-mount, 
mirror mount, or gutter clip- 
on might be just ; ghl for 
your van or VW in tallation 
instead of the trunk lid 
mount. But consider that the 
overall effectiveness of the 
antenna depends to a great 
extent on getting a good 
ground to the auto body and 
getting a good, fairly sym¬ 
metrical ground plane under 
the antenna. For these 
reasons I'm leery of using 
these other types of mounts. 

A real boost for this kind 
of project comes from the 
fact that mobile CB antenna 
kits are now available in dis¬ 
count stores for as little as 
SI0-15, making cannibaliza¬ 
tion painless, and both Olson 
and Radio Shack (among 
other distributors) are now 
selling individual replacement 
CB antenna parts (coils. 


ground. 

mounts, whips, studs, springs, 
etc.). Another source of CB 
antenna components is the 
local CB dealer who may have 
lying around "junked” anten¬ 
na coils, springs, mounts, etc., 
available at a bargain price, 
and which may be “rehabili¬ 
tated'’ for your purposes. Of 
course, if you already have a 
CB mount installed, and who 
doesn’t these days, all that is 
required for this 2 meter 
antenna is an extra coil and 
47" whip. 

As with any antenna 
project, the "proof is in the 
working," and work it does. I 
use this antenna with a 
Wilson HT at 2.5 Watts 
output, consistently working 
several Dayton area and out- 
of-town repeaters out to 
distances of 40-50 miles. 
Side-by-side comparisons 
using a 'A wave whip on the 
same vehicle invariably favor 



the 5/8 wave antenna, both 
on receive and transmit. 
Gratifying results have also 
been obtained in simplex 
work. 

In addition, the installa¬ 
tion has, as a bonus, the 
feature that fittings are com¬ 
patible with regular CB 
antennas; at WSFX, the 
same mount doubles as a base 
for the ol‘ CB antenna, with a 
2 position coax switch on the 
dash switching the antenna 
lead from the 2 meter rig to 
the CB set. Future plans call 
for making similar inter¬ 
changeable antennas for 6 
and VA meters, using the 
same mount and coax lead-in. 

Who says CB hasn’t 
produced some good side 
benefits for hams? ■ 


Antenna Gain 

Facts 

-- don't be misled 


Ken Schnell WSOBR 
2601 Easy St* 
Pasadena TX 77502 


T his will be a short article 
to discuss the gain of 
antennas, I always get con¬ 
fused when someone quotes 
me a gain of a particular 
antenna. The confusion arises 
because l don't know what 
baseline or reference point He 
is using. Normally* in 
measuring HF antenna gain, 
the figures are referenced to 
those obtained by using a 
horizontal dipole (ha It wave) 
In the I M communications 
field, the reference for gain is 
still a halfwave dipole* but 
mounted in the vertical plane. 
As far as the FCC rules are 


Antenna Type 

Gain 

Isotropic 

.0 

1 /4 wave 

,3 

1 12 wave 

2,1 

5/8 wave 

3,3 

Col linear 

6.0 


concerned, antenna gain is 
based on a halfwave dipole as 
a reference. This can be 
important because many 
antenna manufacturers use an 
isotropic source as a reference 
for listing the gain of their 
antennas, A common antenna 
(and the simplest) is the 1/4 
wavelength whip perpendicu¬ 
lar to ground plane. By 
comparison lo an isotropic 


source* this antenna shows a 
gain of ,3 dB, Additionally, 
the 1/2 wavelength antenna 
shows a gain of 2,1 dB over 
isotropic or 1,8 dB gain over 
a 1/4 wavelength antenna. 
The common 5/8 wavelength 
antenna, that we see so often 
on the mobiles, has a gain of 
1,2 dB over the 1/2 wave¬ 
length or 3.3 dB over 
isotropic, Iligher omnidirec¬ 


tional gain is usually accom¬ 
plished by using stacked half¬ 
wave dipoles. As an example, 
four stacked halfwave dipoles 
on 146 MHz can provide 
approximately 6 dB gain. 
Usually the maximum 
number of halfwave elements 
stacked vertically will be 
eight (8), which should pro¬ 
vide an omnidirectional gain 
of about 9 dB, ■ 
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The 8JK Array 

§ 

Revisited 


- - inexpensive and effective 


radiating elements are cut as a 
driven elemcnt/reflector com¬ 
bination. This may be fine 
when such an array can be 
rotated, but the idea of build¬ 
ing such an antenna for the 
lower bands soon leads to 
problems. The thing that isn’t 
too readily realized is that the 
directivity of such an anten¬ 
na, if both radiating elements 
are of equal length, is gov¬ 
erned primarily by the 
antenna feed phasing. When 
this premise is understood, 
one can then see that a 3-4 
dB 80 or 40 meter bi¬ 
directional beam can be 
readily constructed. See Fig. 
t. 

The thought of sinking 
four poles and cluttering up 
the landscape probably won't 
enchant too many people, so 
let's look at a less painful 
way of achieving the same 
result. How about just two 
poles (trees, etc.)? Okay, how 
about a bidirectional inverted 
V beam? Would you believe 
just two 30 fool poles? The 
normal inverted V with a 90° 
apex angle has predominantly 
a vertical angle of radiation, 
so let s use a 1 20° apex angle 
to enhance the horizontal 
radiation characteristic. On 


Tim Soxman W3ZVT/4 
P.O. Box 375 
ShawAFB SC 29152 

B eing an antenna nut and 
cheap also makes one 
look for inexpensive and 
effective antennas capable of 
getting the most out of the 
rig. A good example of such 


an antenna is the “SIK". 
Various articles in the past 
have treated this type of an¬ 
tenna as a rotary beam on the 
higher bands (20, 15, and 
10), but very little material 
has been available for the 
lower frequencies. Since the 
estimated gain of such an 
antenna is 34 dB, it becomes 


A 



Fig. 1. A = 468/fMH;; B = 234/fMHz; C = (702/fMHz)(V); D = 
(468[fMHz)(V). V - line velocity factor. Values for a 3.9 
MHz: A = 120'; B = 60'; *C = 118.8'; *D = 79.2’. * Based on a 
.66 velocity factor. 


an attractive alternate to run¬ 
ning higher power. I shall 
attempt to examine various 
configurations of such an an¬ 
tenna and provide some 
insight into possible uses. The 
AR.RL Antenna Handbook 
devotes some space to the 
8JK (p. 207). The spacing 
outlined in the handbook is 
.1 wavelength, which in the 
case of the handbook antenna 
is used to reduce the antenna 
feedpoint resistance. El 
should also be noted that the 


80 meters, this means the 
support for the antenna apex 
will be approximately 30 leet 
tall. This would be easily 
handled by TV masting, since 
the antenna elements can be 
used as guys. See Fig. 2. 

The inverted V arrange¬ 
ment also provides a plus in 
that trimming of the antenna 
to resonance is facilitated due 
to the accessibility of the 
element ends. 

The key to this antenna is 
the transposition box. This 
little jewel provides the neces¬ 
sary phasing line transposi¬ 
tion to change the directivity 



Fig. 2. 
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Fig. 3. RY-1 — latching relay; Cl, C2 — .001 uF feedthrough. 
Note; )! and }2 must be mounted on insulated bracket or 
ptaslk wall in minibox. 
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of the beam. Fig, 3 details the the box, 

construction and wiring of The dimensions outlined 
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Fig. 4. 


are for 75 meters, but may be 
adjusted for other bands. The 
antenna feedline should be in 
multiples of an electrical half 
wave (don’t forget the 
velocity factor). The 3/4 
wave phasing line length must 
be computed using the same 
techniques. 

The same approach may 
be used vertically with line 


transposition providing the 
directional capability. Of 
course, if you really want to 
get wild, the addition of a 
coaxial relay and an addi¬ 
tional antenna along with its 
attendant 3/4 wave phasing 
line will enable you to punch 
up 3-4 dB gain in the north/ 
south or east/west directions. 
See Fig. 4. ■ 


TS-1 MICROMINIATURE ENCODER-DECODER 

□ Available in all EIA standard tones 67.0 H 2 -203.5 Hz 

□ Microminiature in size, 125x2.0x.65" high 

□ Hi-pass tone rejection filter on board 

□ Powered by 6-16vdc, unregulated, at 3-9ma. 

□ Decode sensitivity better than lOmvRMS, bandwidth, ±2 Hz max., limited 

□ Low distortion adjustable sinewave output 

□ Frequency accuracy, ±25 Hz. frequency 
stability ±J Hz 

□ Encodes continuously and simultaneously 
during decode, independent of mike 
hang-up 

□ Totally immune to RF 

Wired and tested, complete with 
K-l element 

$59.95 

K-l field replaceable, plug-in. frequency 
determining elements 

$3.00 each 


COMMUNICATIONS SPECIALISTS 

P.O. BOX 153 

BREA, CALIFORNIA 92621 
(714) 998-3021 
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G. W. Fyier W9JT 
343 IV. Windsor 
Lombard IL 60i 48 

Tower 

Installation 

Techniques 

- - using rope guys ! 


M any self-supported 
towers and beam 
antennas are blown over and 
lost each year unnecessarily, 
causing insurance rates to 
escalate for all tower owners. 
Those who lose towers are 
frequently at fault because of 
excessive top loading, 
excessive mast height, or lack 
of indicated guying. In¬ 
expensive rope guys can save 
costly replacement of towers 
and beams in almost all cases, 
and it is very satisfying lo be 
worry-free during wind¬ 
storms. 

Many years ago a guy wire 
untwisted at an egg insulator 
on a rooftop tower, and a 
new Tell ex beam was lost 
w'hen it dove into an oak tree. 
A 60’ Easy-Way tower, crank- 
up, tilt-over type, was in¬ 
stalled next at ground level 
with a ground post support. 
The tower seemed rather 
flimsy to hold a beam with¬ 
out guying, so at the sug¬ 
gestion of another amateur, 
WB4QPH, who already had a 


similar tower, Vi” poly¬ 
propylene rope, from Sears 
mail order, was installed in 
six directions at the lop of 
the lower. 

These original rope guys 
are still in service after about 
eight years, but two more 
rope guys were added in the 
NW, W, and SW wind 
directions and one additional 
guy added in the NE, E, and 
SE. The additional guys were 
added alter the lower was 
nearly lost when a guy rope 
was inadvertently cut at the 
rotator mounting plate during 
a windstorm. Also, the tower 
was increased to 70 feet when 
an Easy-Way top section and 
a 10/15 Duobander beam 
were added, a tribander beam 
was changed to a 204BA 
monobander, and a 2 meter 8 
element beam was added on 
top of the mast. 

The top section, including 
the 10 foot extension, was 
bent roughly 15°, just above 
the second section, when the 
rope guy was cut at the 


rotator plate. The top section 
could not be lowered, and 
there was no room to tilt the 
tower over because of trees. 

I lowever, It was possible to 
lower the second section 
inside the lowest section, so 
the bent tower point was 
only about 20 feet above 
ground. All of the guy ropes 
were brought around to the 
proper position, and the 
tower was carefully brought 
back to plumb after several 
sitings vertically along the 
tower. The lop section could 
then be lowered and still is in 
use. This shows that with guy 
ropes, a tower can be straight- 
ened sometimes, without 
dismantling. But extra guv 
ropes should be immediately 
installed. 

A few years later, a 100' 
Heights tilt-over aluminum 
tower was obtained from an 
amateur who moved away. 
While this tower was of heavy 
duty construction, with the 
topmost section spaced wider 
than the lowest section of the 


Easy-Way tower, six x 'A" 
polypropylene rope guys 
were installed for added 
safety. One of the reasons 
was the questionable reli¬ 
ability of the 5’ high lilting 
arrangement with its small 
boat winch and quadruple 
pulley. The boat winch was 
immediately replaced by a 
two speed Gold winch. One 
of the guy ropes was over the 
top of a 70’ oak tree, and this 
was used lo ease the tower 
down initially and hold it if 
anything happened to the 
tilting arrangement. Then, 
when the tower was lilted 
aboul 45°, il was eased down 
with a rope sling between two 
trees, for added safety in the 
position of greatest torque on 
the tilting device. 

After about a year and a 
half, the V” rope guys on the 
100 foot tower completely 
disintegrated, probably from 
the sun's rays. However, a full 
refund was obtained from 
Scars when the ropes were 
returned. These poly¬ 
propylene ropes had blue and 
yellow strands, while the 
original ropes, still in use, 
have black and white strands. 
It was then urgent to obtain 
new guy rope because l was 
in the midst of the 80 meter 
part of 5BDXCC on two-way 
SSB. A heavy 80 meter beam 
was on the 100' tower, con¬ 
sisting ot tunable 80 meter 
cliffdweller driven elements, 
spaced 32'. 

Fortunately, through a 
nautically inclined amateur, 
WA9NUQ, I obtained a 
catalog from West Products, 
161 Prescott St,, East Boston 
MA 02128. Ibis firm offered 
a utility grade Xt” nylon rope 
at a very reasonable price, 
and I ordered 2000 feet, with 
an explanation of the in¬ 
tended use. The order was 
quickly tilled as requested, 
but with Va" Dacron rope, at 
only slightly increased cost, 
and the suggestion that this 
was much better for the 
application. In view of the 
increased rating and less 
stretching of this rope, l 
installed only 6 guy ropes on 
the 100' tower, along with 
pulleys for various antennas 
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on the 70' and 100' towers. 

Since then, two other ama¬ 
teurs have benefitted from 
the extra rope I ordered. We 
are all very satisfied with 
Dacron rope lor tower guying 
because it is stronger, has less 
stretch, the knots don’t slip 
as with polypropylene, and, 
finally, it is softer and much 
easier on the hands. It can be 
coiled up without gloves, 
when a tower is dropped. 

There arc several advan¬ 
tages with rope guys, other 
than keeping lowers up in 


windstorms, which may not 
be realised. Perhaps the most 
important, and possibly most 
controversial, is complete 
freedom from guy wire re- 
radiation effects and any loss 
of lionl-to-back signal ratio, 
as well as fronl-to-side ratio. 
Regardless of the use ot 
insulators in guy wires, 
various resonances occur, and 
these can be verified with a 
grid dip meter along each guy 
wire. It is difficult to prevent 
reradiation effects from guy 
wires over all amateur bands. 


Rope guys also eliminate 
even closer coupling effects 
between wire guys and 40 or 
SO meter “slopper dipoles," 
inverted V antennas, quads 
and delta loops. Another 
advantage with rope guys is 
the protection against 
lightning discharges following 
down a guy wire and jumping 
to a house. Recently, in a 
neighboring town, an 
amateur’s house and con¬ 
tents, including a large 
station, were badly damaged 
by a fire caused by a guy wire 


conducted lightning dis¬ 
charge. And, ol course, guy 
wires are hazardous neai 
power lines, and especially 
with crank-up towers. 

I in ally, the cost of rope 
guys is minimal considering 
all ol their advantages and the 
added safety factor in pre¬ 
venting loss of towers and 
antennas from wind damage. 
But liability and property 
damage insurance is still 
needed for coverage of 
unexpected, catastrophic 
losses. * 


An Ultimate 
Invisible Antenna 

- - works well 
when its not raining 


James T. Martino WBSMSV 
4713 Booth Rd. 

Oxford OH 45056 


T ihe arrival of the first 
transmitter at the home 
QTH raised two problems. 
How would the neighbors 
react? How does one get an 
antenna away from trees? 
The trees were too dose 
together for a dipole on 80 
meters and loo tail for an 
inverted vee anywhere near 
the transmitter. As a joke, 
one student suggested using 
the downspout and gutter. 

From 1972 through 1976 
this was the only antenna l 
used. It put out enough signal 


to work both coasts on 40 
meters and work several 
foreign countries on other 
bands with a very limited 
home operating schedule. 

The antenna is quite 
simple. The gutter is nailed to 
the eaves of the house in the 
normal manner, A drains pout 
runs down the side of 
the house from the eave 
trough to a tile tn the ground. 
The drain spout was cur off 
just above the tile and a hole 
drilled in it for a self-tapping 
metal screw, A single feed 


wire was run from the rig in 
the basement to the 
downspout and was attached 
with the self-tap ping screw. 
As a Novice, 1 was limited to 
75 Watts. Fortunately, 
feeding the wire directly from 
an SB-102 resulted in no ill 
effects to the finals. The 
move up to Advanced 
allowed me more power, so l 
used a home brew ultimate 
transrnatch to lower the swr. 
At the present cost of 
parts for a transrnatch, the 
beginning ham might use a 


tuned feeder. Tuning Is done 
by taking a long piece of wire 
(maybe 10 feet more than 
necessary) and cutting short 
sections off the wire until ihe 
antenna loads on the desired 
band with a low swr. If more 
than one band is desired, 
another lead-in wire can be 
used. One lead wire may he 
necessary for each band 
desired, but sometimes one is 
lucky, and one lead-in might 
serve 2 or more bands. Ihe 
lead-in wire used here is solid 
copper insulated wire. 

Allband operation can be 
achieved by using tuned 
feeders for each desired band 
and connecting them to the 
output of a rotary switch. 
The transmitter is connected 
to the switch (which should 
be in a well grounded metal 
box) by a piece of coaxial 
cable. The operator selects 
the band simply by moving 
the switch, 

l took the lime and effort 
to tune a feeder for 40 meters 
and have an swr of 1:1 at 
7.15 MHz and an swr of 3:1 
at the band edge. 

I have a continuous 
aluminum gutter and have 
not tried this on a gutter 
made in sections. The 
sections may cause some TV I, 
but there has been no 
problem here except on 
channels 2 and 5. My well- 
tuned dipoles cause the 
amount of problem. 1 he 
transmitter should be well 
grounded when using l his 
antenna. Otherwise, rf builds 
up on the case and can lead 
to sei ions shocks, ■ 
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Mountaintop 


Special Antenna 


- - fits in a backpack 


lion, the antenna described in 
this article will be just what 
you are looking for. Although 
this antenna was designed for 
ten meters, it can easily be 
adapted for six and two 
meter use by adjusting the 
length according to the 
table which accompanies the 
diagram. 

The antenna is the good 
old standby - the j-pole. It 
was selected because it has a 
half wave radiator, nice low 
angle of radiation, could be 
constructed of inexpensive 
300 Ohm ribbon, has its own 
simple, built-in quarter wave 
matching stub, can be 
directly fed with 50 Ohm 
coax, has a low vswr over a 
large bandwidth, and can be 
rolled up into a light small 
package. How can you go 
wrong with alt those advan¬ 
tages? It's almost like 
perpetual motion. 


C. O. Klaw liter W9VZR 
4627 North Bartlett Avenue 
Milwaukee W! 5321 i 


I f you like to camp, moun¬ 
taintop, operate portable 
on vacation, participate in 
Field Day activities, or 
possibly need a quick tem¬ 
porary antenna at a new loca- 


*£*OVE SHADED A*EA 
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11 
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SHIELD 
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I-pole antenna. 


The diagram shows its 
general construction. Use 
either a knife or heavy shears 
to split or cut the 300 Ohm 
ribbon down to the matching 
stub, and then carefully 
remove the unwanted 
portion. The coax is simply 
soldered to the end of the 
300 Ohm iibbon, weather¬ 
proofed with a plastic spray, 
and then wrapped with black 
plastic tape for additional 
weatherproofing and 
strength. RG-58/U cable was 
used to keep down the weight 
and should be satisfactory for 
lengths of thirty feet or less. 
The top end of the matching 
stub and the half wave 
radiator were also sprayed 
and taped. To mount the 
antenna, I tape twenty-five 
feet of nylon rope onto the 
end of the antenna. A nylon 
cord could be passed through 
the dielectric at the top of 
the antenna for its suspen¬ 
sion. 

When trees are available, 
tie a rock around the rope 
and use a strong arm to get 
the antenna mounted. This 
may take a little practice. 
From personal experience, I 
would make these sugges¬ 
tions: Watch out for 
windows, wear a football 
helmet, make the points on 
the antenna where you have 
added tape as smooth as 
possible, and try to stay a 
quarter wavelength away 
from large pieces of metal. I 
think those suggestions arc 
self-explanatory. Even after 1 
had taken all of these pre¬ 
cautions, the rock came loose 
from the rope, fell on the 300 
Ohm ribbon, and cut the 
antenna in half. 

Well, I still think it is a 
good idea, and il has proved 
successful, I have also 
included a table determining 
the antenna length for those 
of us who flunked fifth grade 
math, ■ 


Frequency (MHz) 
Radiator (inches) 

28.0 

23.5 

29.0 

50,0 

51 JO 

52.0 

144 

145 

146 

147 

H wave 

197.8 

194,3 

191.0 

110.8 

108.6 

106.5 

38.4 

38.2 

37.9 

37.7 

Stub linchesl 











% wa ve 

102.8 

10T.Q 

99.3 

57,6 

56.4 

55.3 

20.0 

19.8 

19.7 

19.6 


Table I. Antenna length. 
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Hick Ferranti WA6NCX/1 
14 Divinity Ave. — J 7 
Cambridge MA Q2138 


Fiery Endfed 


antennas ice-free! 


- - keep 


T he winter of 1977, so 
I've been told, was the 
worst in over 100 years, at 
least for the Midwest and the 
East Coast. Coming from 
California where the weather 
is always warm, I was led to 
think that the simple endfed 
random length wire was the 
ideal solution to the problems 
of operating in a dorm room 
or apartment. But moving out 
to the snowy, icy chill of 
New England left my ideals in 
a frozen heap of wired snow, 
collapsed ignobly on the 
ground. The results were a 
badh mismatched transmitter 
and disastrous signal reports. 

Every place in which i've 
had the fortune to dwell 
always has had at least one 
window looking out toward a 
tree, pole, or other building. 
With a little bit of nighttime 
or early morning rock¬ 
throwing, arrow shooting, or 
flycasting, I've been able to 
secure a nylon line to that 
remote support, fhen, a wire 


is slinked out, made fast, and 
a primitive but effective 
matching network employed 
to fool my poor FT-101B 
into thinking that a 37 foot 
piece of copper is a 50 Ohm 
dummy load. 

This works great until you 
find out that snow, a funny 
white stuff which apparently 
falls freely all winter every¬ 
where except California, is 
made out of water. Water 
weighs over 8 pounds per 
gallon — it doesn't take much 
snow to accumulate on a 
skinny piece of wire and 
make it very heavy. After a 
particularly nasty storm blew 
its way into Boston in our 
wonderful winter of '77, 
guess what happened? My 
lovely wire antenna snapped 
undei its unwanted icy-white 
burden, leaving the trans¬ 
ceiver in grave doubts as to 
whether its pi-network would 
ever be duped again by coils, 
capacitors and random 


There are three solutions 
to this problem. One is to 
move back to California as 
any sane person would do. 
However, in my case at least, 
the phenomenon known as 
graduate school prevents me 
from being counted among 
the sane. The second is to do 
what the power company, Ma 
Bell and the rapid transit 
people do — use enormously 
thick and strong cables with 
reinforced supports so that 
even if the frozen Charles 
River were encased around 
the wire, it wouldn’t give a 
bit. But thick copper wire can 
get very expensive and 
cumbersome and also violates 
the ideal of having as invisible 
an antenna as possible, so 
that the RFI complaints gel 
directed elsewhere. 

The third way is to take 
advantage of the slightly high¬ 
er resistance of thin copper 
wires over the big lat ones. I 
ran a twisted pair of #24 
insulated wires out to my 
support with the ends 
soldered together at the far 
end. When i use the twisted 


pair as an antenna, I merely 
connect the two ends to¬ 
gether at my end and feed the 
whole mess as a single wire. 
But come the ires of Mother 
Nature and buildup of ice on 
the line, I disconnect and 
separate the two wires at my 
end and feed some current 
(dc or 60 cycle, not rf) into 
the resultant loop to make it 
toasty warm. The ice melts, 
and the strain is off the 
antenna. This heated antenna 
idea really does work. All you 
need is a variac and a hefty 
filament transformer (what¬ 
ever is handy), and you can 
power the thing up. Once the 
ice is off, relatively little 
current (wires not even warm 
to the touch) is needed to 
keep the antenna clean of 
white stuff. 

Use a copper wire table to 
determine the resistance of 
the wire and! be sure to 
double the figure for the 
measured length of the an¬ 
tenna, since it's a loop out 
and back. Don't get carried 
away with the heating juice, 
or you’ll burn up your snow¬ 
bound antenna and really be 
the victim of fiery irony! 

Some excessively clever 
soul will no doubt come up 
with a tension-actuated 
switch which would auto¬ 
matically disconnect the 
antenna, separate the two 
ends of the loop, and feed in 
the heating current once the 
pull of the line increases with 
snow buildup. 

The light weight of the 
#24 twisted pair and its 
ability to shrug off snow at 
the turn of the knob result In 
an antenna which is durable 
and resistant to wind and 
storms. It even serves to 
radiate rf power quite 
effectively from its associated 
transmitter, heating up the 
ether and, on occasion, the 
coldest winter in a long 
time. ■ 
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Fig. 2 . Heating the antenna when things get icy ; 


Fig , L Fiery* endfed antenna in normal use. 
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Karl T. Thurber, Jr. WSFX 
372 Oa bap pie Dr. 

Wright-Patterson AFB OH 45433 


Build A 

Vacation Special 


- - portable antenna systems 


F requent moves and 
periods of extended 
travel associated with Air 


Force duly bring to locus the 
need for a compact combina¬ 
tion receiving antenna and rf 


preamplifier system. 

The circuit shown in l ig. 1 
combines the requirements of 
compactness, portability, and 
low cost in a unit that can be 
built for roughly $10-$ 15, 
using mostly junk box parts. 
The unit, housed in an attrac¬ 
tive aluminum and gray mini¬ 
cabinet, makes a handsome 
and very professional-appear¬ 
ing adjunct to any general 
coverage receiver. 

Transistors Q1 and Q2 
may be substituted for. If an 
RCA 40468 FET is sub¬ 
stituted for Ql, a fourth lead 
(a shield wire) will be found 
coming from the body of the 
transistor. This should be 
connected to ground. Other 
component values are not 
critical. The three mini¬ 
toggles are relatively expen¬ 
sive, but often can be found 
at local surplus outlets or at 
swapfests for as little as 35V- 
Thc 47" stainless steel whip 



was obtained at a local ham- 
fest for a dollar. 

Though solid state, the 
unit is probably most easily 
constructed using conven¬ 
tional wiring techniques, 
using the switches and a 
couple of multiple terminal 
strips as convenient mounting 
points. Most of the compo¬ 
nents are mounted in the area 
formed by the "IT' shape of 
the lower portions of the 
mini-box. The rf input coil 
and tap selector switch are 
conveniently mounted on top 
of the cabinet, as is the type 
F, BNC or 50-239 chassis 
mount antenna connector — 
use whichever type you pre¬ 
fer. 

The whip selected can be 
inserted into the cable con¬ 
nector selected and epoxied 
into it — at WSFX, type F 
connectors are used, so that 
the 47" whip doubles as a 5/8 
wave 2 meter antenna for 
high performance work with 
a Wilson handie-talkie. 

A single pole, 20 position 
rotary switch is used to select 
the optimum tap on the input 
coil. While a switch having 
fewer or more positions could 
be substituted, the 20 avail¬ 
able lap positions allow good 
continuous coverage with the 
47" whip from 160 to 10 
meters, including the SWL 
and utility bands in between. 
The coil is wound on a i/2” 
wooden dowel with about 
150 turns of #28 PE magnet 
wire, tapped at 3, 7, 12, 18, 
25, and then about every 
10-11 turns. After connection 
to the rotary selector switch, 
the coil can be epoxied into 
place. 

A short length of 
RG-58C/U coax terminated 
in a PL-259 connects the unit 
to the receiver. The only 
internal adjustment required 
is setting the optimum value 
of Rl, the 2k Ohm poten¬ 
tiometer. This is done by 
turning the unit on, peaking 
the antenna switch for 
maximum received signal 
strength, and then peaking 
R l for maximum gain. Check 
all bands to see it any oscilla¬ 
tion is encountered - if so, 
back off Rl slightly until it 
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disappears. The setting of R1 
can then be left alone. 

LI, Cl, and C2 form a pi 
network input circuit, while 
SI allows the capacitors to be 
switched out of lire circuit if 
desired. (Cl and C2 are not 
striclly necessary and may be 
omitted iT desired, with little 
performance degradation. SI 
would then be omitted.) 

Transistor Q1 is a 
MOSFET type with very high 
gain, which is protected 
against excessive gate voltage 
caused by nearby trans¬ 
mitters; Q2 serves as an 
emitter follower to match the 
medium output of the 
MOSFET (Q1) to the low 
input impedance of most 
receivers. 

One caution in construc¬ 
tion is to exercise care tn the 
handling of Ql. Its gate is 
quite sensitive to static 
charges, and therefore it 
should be handled with a 
short circuit across its leads 
until just before power is 
applied to the circuit. Also, 
don’t apply a soldering iron 
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Fig. 1. *150 turns #25 PE (see text). **Shield wire if RCA 40468 is used. ***See text for type 
connectors. 


to Ql’s leads unless they are 
shorted to one another. 

A standard 9 volt transis¬ 
tor radio battery powers the 
preamp. A source of 9-J2 V 
dc could be obtained from 
ihe receiver, but current drain 
is so small that this is un¬ 
necessary. 

The overall result is a 


super sensitive, versatile 
receiving system featuring an 
overall gain of more than 30 
dB. it has been used with 
good results on several 
communications receivers, 
such as the Yaesu FRG-7and 
Allied/Radio Shack SX-190. 
In fact, results seem to equal 
those obtained from the 
20-50 foot random wire 


usually strung out for casual 
portable listening. Of course, 
the unit can double as an 
allband preamp used in con¬ 
junction with the regular 
station antenna, although 
cross modulation and over¬ 
loading effects may be 
troublesome unless an rf 
attenuator is used ahead oi 
the FET input ■ 
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CL 7401A 


The First Really Different Time Piece 

the ELECTRONIC EYE clock 


by AMELECT 


Fascinating to watch as ihe ELECTRONIC EYE 
swings around the modern clock face displaying 
each second, minute, and hour* 

• Easy to read, yet mystifying (no hands, springs, moving parts) 
•The conversation timepiece for your home or office 

• • Quality in design, materials and workmanship 

• Operates on normal house current S 20 V 60 Hz) 

• Easily reset by miniature, easily accessible push-button 
switches 

• Beautiful, rich-appearing cases are 1 00% solid woods 

• Available in natural walnut, mahogany, maple or cherry 

• Covered by a written warranty of one year on material and 

Workmanship c L7402 Grandpa WaII Mount dock, a&scrrtbted $95 00 

itfi w/o cabii]€t ■ 56.25 k<T w/cabinet .,*...71,50 


CL7401A Diagonal Mount Wail dock, i^S’emblfcid $75.00 


fcj'i wfocabjm?i . 45.00 

To order write or call 21 9-297-3320 
Indiana residents include 4% sales tax 
4 We invite dealer Inquiries from all areas* 


kit w/cAbineA +b£tsa . 63,00 
k/i w/c.abfjipr.55.00 


AMELECT 

Incorporated 


106South Nekton Street 
Goodtend, Indiana 47948 A33 



# The Friendliest * * The Friendliest * * 


The 4th ANNUAL 







MUNICIPAL AUDITORIUM 
"..where US 90 meets the Sea!" 
JACKSONVILLE BEACH, FLORIDA 

August 6 & 7 


Giant Swapfest l 
Exhibits! 

Hew Products ! 
Rabbit Hunt! 

FCC Exams $ 


i 



Group & Net Meetings ! 
Technical & OX Forums ! 
Ladies Programs l 
1/2 Block from Ocean ! 
Prize Drawings ! 


Sponsored By The 

Jacksonville RANGE Association 

For Ramada Inn (Hamfest HQ) reservations, please 
write 1201 N. 1st St. r Jkvi Bch 32250 (800-228-2628) 
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Apartment Antenna 

Specials 

- - next, hide your Mod 19 


Steve Schwartz WA2ALT 
2770 W. 5th St., Apt, 18A 
Brooklyn NY 11224 


A ll you apartment 
dwellers - get ready. 
Here are a bunch of ideas for 
how to hide antennas, run 
cables and set up a shack. 
(The nosy body on the fifth 
floor will never know you’re 
there.) 

The biggest problem for 
apartment dwellers is usually 
how to put up an antenna. 
Actually, we apartment 
owners have it made — in my 
case I have an antenna height 
of 190 feet. Not bad, eh? 

To start off, if you have 
access to the roof, that's 
great! But, of course, we all 
know that most apartment 
owners are not even allowed 
to put any protruding objects 
outside of their windows. 
‘Protruding objects” means 
antennas. One of the best 
ideas for an apartment owner 
is a long wire or dipole. With 
that there’s only one problem 
— how to put it up. Stringing 
the antenna between two 
buildings would be ideal. If 
that’s not possible, the next 
best thing, and probably most 


common, is a wire antenna 
strung along the apartment 
windows. To start with, there 
is absolutely no way you can 
have an apartment shack 
without a transmatch. 

When you are putting an 
antenna up try to keep the 
antenna from touching the 
building. If this happens 

chances are it will short out. 

* 

Also, always get as much wire 
out as possible. Use the thin¬ 
nest, most durable and least 
likely to be seen wire that 
you can find. If possible, 
paint the wire the same color 
as the building. Try to get the 
antenna at least four or more 
feet away from any obstruc¬ 
tions. Any antenna you can 
gel outside is better than an 
antenna inside. Don’t let the 
antenna dangle; always pull it 
tight. 

One of the best ways I 
know of to support the 
antenna is to put T' x 1" x 
4’ strips of wood on the 
window. Put screw eyes in 
these strips to attach the 
antenna to, but don't tie the 


antenna directly to the screw 
eye. There should be an insu¬ 
lator between the antenna 
and the screw eye. Galvanised 
wire going from the tip of the 
strip to the top of the win¬ 
dow helps to support the 
antenna. Don’t hesitate to 
pay for a good support. A 
well constructed antenna 
won’t come down until you 
take it down. 

Now-, t have a word to say 
about coax. Try to keep coax 
runs shorter than 15 to 20 
feet. If you must make a run 
longci than this use RG-8/U. 
Usually when you string an 
antenna around an apart merit 
you use RG-58/U since it is 
much mine flexible than 8/U. 
If you have to go around 
corners with coax, use 58/U 
and try as much as possible 
not to put sharp bends in it. 

If you are putting up a 
dipole, have the coax come 
straight out of the bottom of 
the antenna. Try to insulate 
the center of the dipole. (A 
Plexiglas™ block is ideal for 


this purpose.) 

Let’s get off the subject of 
antennas before we get dizzy 
from the height. A lot of 
people ask how to get a good 
ground in an apartment. To 
tell the truth there is no 
really good ground. The best 
thing to use if you can’t 
knock a ground rod a couple 
of feet into the ground is a 
water pipe. If your shack isn’t 
in the bathroom then you 
probably don't have a handy 
water pipe. The next best 
thing is a radiator pipe. For a 
good connection to the pipe, 
scrape away all the paint. The 
best thing to use to connect 
the wire to the pipe is a hose 
clamp. 

When you set up your 
shack always try to put up 
shelves above the desk. Try 
also to get all your equipment 
within reach without having 
to get up. Standard connec¬ 
tors throughout the shack are 
absolutely necessary. Don’t 
bolt your paddles or key 
directly to the desk. And, as 
for a desk, just about any¬ 
thing will do except a collaps¬ 
ible table. They usually can’t 
hold the weight. 

Your shack should be 
close to a window and water 
pipe of some kind. Try not to 
have youi entire shack plug¬ 
ged into one outlet or . . . 
'Standby OM, the circuit 
breaker just went!" Don’t put 
any wires under carpets. 
Don't even think about not 
getting lightning protection 
devices. When possible try to 
keep your power output as 
low as possible. 

At all times do everything 
in your power to prevent 
TVI. The fewer people who 
know you’re a ham, the fewer 
people there are to blame you 
for TVI. Slay away from 6 
meters. 

To sum it all up, it isn’t so 
bad living in an apartment, 
Just try to use every bit of 
space you have. I hope you 
are able to use some of these 
ideas to help you put up a 
better antenna and enjoy 
amateur radio. And, if you 
have any ideas or inventions 
for apartment dwellers, please 
send them to me. ■ 
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Cdgecom Inc. proudly announces a totally new concept in amateur radio: SYSTEM 3000, a computerized 
two-meter transceiver that provides you with operational flexibility found in no other transceiver. Some of the 
extraordinary features of SYSTEM 3000 are: 


• TEN FRONT-PANEL-PROGRAMABLE PRIORITY CHANNELS for storage of fre¬ 
quency, transmitter offset, and tone encoder/decoder mode/frequency. 

• BUILT-IN SCANNER for automatic tuning in user-selected one or four MHz bands. 

Scan speed 2.5 sec/IVIHz, adjustable pause. 

• PRIORITY CHANNEL SILENT MONITOR so you can operate on one frequency while 
monitoring another. 

• TWO FREQUENCY TONE ENCODER/DECODER provides two selectable, fully 
adjustable, subaudible tones for transmit and/or tone-coded squelch. 

• ANY TRANSMITTER OFFSET without additional crystals. 

0 AUDIO/VISUAL ALARM to let you know when the monitored priority channel is 
occupied or when tone-coded squelch is activated. 

• ADVANCED PLL SYNTHESIZER covers 144.000 - 147.995 MHz with full 

push-button tuning. 

• SUPERIOR RECEIVER with sensitivity, selectivity and intermodulation characteristics 
that are more like military than amateur. 

• POWER OUTPUT ADJUSTABLE TO 25 WATTS. 

• EXTRAORDINARY WARRANTY. Every SYSTEM 3000 is warranted to be free from 
defects for two full years, and it is American made so servicing is no problem. 

• SMALL SIZE. Designed for mobile and fixed operation, SYSTEM 3000 is only 5.3 
inches wide, 2.6 inches high and 11 inches deep. 

• VERY COMPETITIVELY PRICED. Introductory price is only S499. 

c or more details on these and the other ftne features of SYSTEM 3000, see one at selected dealers or 
write to us for a brochure. 


FlfllPriUM 2909 OREGON CT.-A3 

^ **■■■€* • TO R RAN CE CA 90503 

(213j 533-0433 
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front view of unit. 


Marc 1. Leavey, M.D WA3AJR 
4006 Winlee Road 
Randallsiown MD 21133 


T he need for electronic 
timers must be ubiqui¬ 
tous. One certain!y gets this 
impression from the number 
of timer articles published in 
the various electronic maga¬ 
zines. There are repeater 
timers, identification timers, 
phone call timers, Polaroid 
timers, and egg timers. One 
even suspects there are timers 
that are intended for uses 
which could not be discussed 
in a family magazine. Many 
have been suggested for 
photographic work; however,, 
each of these has certain 
defects which prevent it from 
being an ideal enlarging timer. 
The ideal timer for darkroom 
use must accomplish several 
tasks: 

1. Timing in seconds to 
at least one minute for 
routine exposures; 

2, Timing in minutes 
to at least 15 minutes 
for mural or special 
work; 



3. A rapid, foolproof 
way of entering time 
interval desired; 

4. Indication that the 
time cycle is progres¬ 
sing, and elapsed time; 

5. Automatically ex¬ 


tinguish safelight when 
enlarger is on; 

6. Allow for “focus" 
or non-timed on state; 

7. Allow interval to be 
interrupted for “burn- 



OISPi-ST-UNITS SWITCH-UNITS 



Fig. 1. Block diagram. 


66 


Fig. 2. Main board schematic. 






































































































































































ing-in," 

By an amazing coinci¬ 
dence, the timer described in 
this article does just these 
things! 

A glance at the completed 
unit will illustrate the major 
features of the timer. Time 
desired is entered through 
two binary coded decimal 
(BCD) thumbwheel switches 
on the upper right corner of 
the front panel. A two digit, 
seven segment light emitting 
diode (LEDi readout, located 
in the upper left corner, 
begins at “0” and counts up 
to the time preset, then auto¬ 
matically resets to zero. A 
large rocker switch in the 
upper center of the panel 
selects an interval of seconds 
or minutes. A “center off” 
position stops the count, to 
allow for a “hold'’ in the 
timing interval. Timing itself 
is started by depressing a 
momentary contact push¬ 
button in the center of the 
panel. A second rocker 
switch, located next to the 
power switch, activates the 
timer output, to energize the 
enlarger socket and ex¬ 
tinguish the safelight without 
disturbing the timing interval, 
for as long as needed for 
focusing and composition. On 
the rear panel, grounded ac 


sockets are provided for 
ENLARGER (on during 
timing interval) and SAFE- 
LIGHT ( off during timing 
interval). Additionally, a 
phone jack is provided for 
footswitch or remote trig¬ 
gering of the timer operation. 
Potentiometers adjusting 


Rear view of unit 

second and minute intervals 
are also located at the rear 
panel. 

The timer is designed in a 
modular format, with 
separate circuit boards for 
each subunit. The power 
supply, main timer board, 


display, output, and comple¬ 
ment generating sections are 
individual perfboards in the 
prototype. This allows flexi¬ 
bility in construction, and 
ease of modification or 
updating in the future. 
Printed circuit layouts for the 





Main timer board, component side. 
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Main timer hoard, underside, showing wiring done with Vector 
wiring pencil. 
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1/60 Hz (one pulse per 
minute) is derived from 
suitable components in the 
astable mode. This dock 
output then goes to a pair of 
7490 decade counters, con¬ 
nected in cascade. The BCD 
output of the 7490s is avail¬ 
able at the board edge lor 
coupling to the display board. 
Internally, the output of each 
7490 is routed to the A input 
of a 7485. This chip, which 
has seen little use in amateur 
publications, is a four-bit 
binary comparator. Taking 
two four-bit binary “words,” 
and BCD is just such a 
"word,” it will give a "I" 
output if the four bits at the 
A input arc identical to the 
four bits at the B input. 
Alternately, "greater than" or 
"less than" outputs may be 
selected so that the output is 
high with A greater than or 
less than B, respectively. 
Cascade inputs and outputs 
are available, and are used 
here, so that output from a 


Power supply board. 


major boards are included for 
readers who wish to duplicate 
this method of construction. 

A look into the circuitry 
of this unit is interesting, and 


provides a practical lesson in 
TTL logic devices. The ver¬ 
satile 555 timer chip sets the 
pulse for this circuit. Either 1 
Hz (one pulse per second) or 
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Fig. 3. Display board schematic . 
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Fig, 5. Options. 
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Fig. 6. 1C and device basing diagrams (top view). 
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given chip is dependent on 
the next chip up the line. 
Here, the “1 ” from the 
“tens” (most significant) A=B 
output is only available when 
both the “tens” and “units” 
(least significant) A and B 
inputs are equal. The B input 
to each 7485 is provided by 
user-defined selector switches 
located on the front panel, 
and is connected through 
contacts along the edge of the 
main board. Interface with 
the outside world is provided 
by a 7402, which has two of 
its NOR gates connected as 
an RS type flip-flop* Lifting 
the ground on the S input 
raises the 555 reset line to 
logic 1 (high) and starts the 
dock. The logic 1 output of 
the 7485, when the BCD 
count from the 7490 agrees 
with the preset count, triggers 
the R input of the flip-flop, 
grounding the reset line to 
the 555, stopping the count, 
and clearing the 7490s to 
zero. An output state is then 
available, which is inverted 
with another NOR gate in the 
same chip, and presented for 
triggering outside equipment. 
The condition at the con- 
nector is u 0" when not 
counting and £< T P while 
counting. 

Display is provided by a 
conventional seven segment 
LED display, with 7447 
decoder-drivers* Observant 
readers might note the ICs on 
the prototype are marked 
SN38841. These are pin for 
pin equivalents of the 
specified 7447s. The "tens" 
digit is hard wired to zero 
blank to improve display 
legibility and lower current 
drain. Although large 0.6 inch 
type 747 displays were used 
in the prototype, any 
common anode display could 
be used. In fact, any readout 
capable of presenting the 
BCD data could be built, 
from four LEDs to nixies. 
The display could even be 
omitted entirely if not 
desired. 

The B input to the 7485 
requires BCD complement. 
Although complement mode 
thumbwheel switches are 
obtainable, only straight BCD 


switches were available to this 
writer. A small board with 
two 7405 hex inverters was 
put together to generate the 
complement of the number 
selected. If complement 
switches are used, omit this 
board entirely, and connect 
the switch directly to the 
main circuit board. 

The driver/relay circuit is 
straightforward tradition. A 
2200 Ohm resistor couples 


the output from the 7402 to 
the base of a 2N2222. The 
emitter is grounded, and a 10 
mA, 6 V dc relay is con¬ 
nected from +Vcc to the 
collector. The power supply 
is also an unadorned five volt 
regulated supply, and no 
special comments are war¬ 
ranted, The experimenter is 
invited to use my circuit, or 
any favorite of his own. 

Construction may be by 


any technique desired. While 
perfboard wired with a wiring 
pencil was used on the proto¬ 
type, printed circuits are cer¬ 
tainly more convenient, and 
layouts are Included for those 
desiring same. Standard TTL 
precautions of lead dress and 
bypassing should be followed. 
Particular care should be 
taken in wiring the ac sockets 
on the rear skirt. Cabinet, 
placement of controls, 



ALL 300, 
RESIST* 
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Fig. 7. PC layout, timer hoard\ 












































painting, elc,, are left to the 
whims of the individual 
Once completed, the only 
task remaining is calibration 
of the timer. With the unit 
turned on, and the interval 
set to “SECONDS," plug an 
electric clock with a sweep 


second hand into the 
“ENLARGER” socket. Set 
the time to ninety seconds, 
and push the “START" 
button. Adjust the 
"SECONDS ADJUST" 
potentiometer to accurately 
time the 1 % minute interval. 


Similarly, with the timer 
interval set to “MINUTES,” 
adjust the appropriate poten¬ 
tiometer to the correct 
number of minutes indicated. 
This does, by necessity, take 
a bit longer! ft is important 
to note that, because of 


peculiarities inherent in the 
555 timing circuit, the first 
interval will be somewhat 
longer than all succeeding 
ones. In the prototype, the 
difference is about 33%. 
Thus, the first second is really 
1.33 seconds, with each 



Fig. 8. PC layout, display board. 
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succeeding second 1.0 
second. In the minutes mode, 
the first interval is 80 seconds 
(1.3 minutes) with each 
succeeding minute 60 
seconds. For all but the most 
critical applications, this 
error, once acknowledged, is 
acceptable. Further, re¬ 
member that the stated 
accuracy of a 555 is 3%, or 
within about two seconds per 
minute. 

All right, already, “I've 
built the timer," you say, 
"now how do I use it?" Well, 
that all depends on what you 
plan to do with it! Let me 
assume, for the moment, that 
darkroom use, for enlarger 
control, is desired. Plug it in 
and turn it on; look at the 
display, where a single “0" 
should be evident Connect 
the enlarger to the 
ENLARGER socket and the 
safelight to the (you guessed 
it) SAFELIGHT socket. Note 
that with the relay specified, 
not more than 100 Watts 
should be drawn from either 
socket. After going through 

John Sicubicjc K3AMG 
1 040 Meadowbrook 
Warren OH 44484 


the appropriate photographic 
manipulations to determine 
correct exposure time, set the 
desired interval on the 
thumbwheel switches. 
Interval selection would nor¬ 
mally be SECONDS. The 
FOCUS mode may be used 
for composition and focusing 
as desired. When ail is ready, 
making sure the FOCUS 
mode is off, hit the push¬ 
button and sit back to watch 
the numbers flash by. As the 
enlarger is on, the safelight 
should be off. At the com¬ 
pletion of the timing interval, 
this situation should reverse 
itself. 

But what else can you do 
with it? Set the timer to 
ninety minutes and plug your 
television (under 100 Watts, 
please) into the ENLARGER 
socket and fall asleep to 
Johnny Carson. Or plug a bell 
into the SAFELIGHT socket 
and let your wife use it for an 
expensive (although not very) 
cooking timer. Who knows 
what you might do with it? 
This thing is so useful, you 



Display circuit board. 


can let your mind run wild! 

So go have a ball with this 
darkroom and every room 
accessory. If you have any 
questions, or just want to let 


me know that you built one, 
or like the article, feel free to 
write. But please, if you want 
a reply, enclose an SASE. 
(And maybe a picture?) ■ 


Cooling Your Relays 

- - for peace of mind 


S ome of my wire antennas 
have relay direction 
switching. Consequently, the 
relay holding times may be 
up to a couple of hours or so! 
Plus, the thought of those 
relays baking in the afternoon 
sun tends to give me nervous 
jitters. 

I borrowed this circuit 
from my model railroading 
hobby. The basics are used to 
operate track switching 
machines. With a change in 
values of R and C, I found 


that my antenna relays 
operated normally, but were 
drawing less current, while 
being held open — therefore, 
cooler running. 

Most dc relays will remain 
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fully operated at one-half to 
three-fourths of the rated coil 
voltage. The problem is to 
still get the relay to snap- 
close under full rated coil 
voltage, and then shortly 
after, have this voltage auto¬ 
matically reduce to about 
three-fourths, to give a reduc¬ 
tion in holding current. 

When your dc relay supply 
is on, and relay control 
switch SW is open, capacitor 
C will charge to full supply 
voltage. When SW is dosed to 


operate the relay, the charge 
in C will operate the relay 
normally. However, when C's 
full charge is reduced bv the 
relay coil, further full 
charging is prevented by the 
current being drawn by the 
coil through R. Now, the 
relay - coil is receiving a 
reduced voltage and current 
to hold it operated in its fully 
dosed position. 

A couple of extra com¬ 
ponents are certainly worth a 
little peace of mind. ■ 
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A Look At 


Soviet Test Gear 

-- what you’re missing 


engineers and trade specialists 
from the Soviet Union. They 
are anxious to improve trade 
relations with our country to 
help with their balance of 
payment problem. So far, the 
bulk of trade has been in raw 
materials and commodities, 
very dull stuff to the elec¬ 
tronics enthusiast. Not know¬ 
ing much about their equip¬ 
ment, l was very curious 
about its design, the type of 
semiconductors used, how 
good it is, and the prices. 
They have a state monopoly 
on all manufacturing indus¬ 
tries, so all electronic equip¬ 
ment is sold through state 
trading organizations. Test 
equipment (VOMs, counters, 
scopes, etc.) is sold by 
Mashpriborintorg, electronic 
components by Elektronorg- 
teknica, and communications 
equipment by Sudioimport. 
This approach results in a 
high degree of standardiza¬ 
tion throughout their 
country. It also results in 
fewer innovative designs by 
their engineers. 


Sam Kelly W6JTT 
12811 Owen Street 
Garden Grove CA 92641 


O ne of the more enjoy¬ 
able benefits of being an 
electronic engineer is the 
opportunity to meet engi¬ 


neers from other countries, 
many of whom are hams. 
While working on an interna¬ 
tional program, I met 



The simple paneI layout and absence of switching make the U-4323 ideal for the younger 
experimenter. 


From my contacts, I 
received two pieces of test 
equipment for evaluation. 
Both of them had useful fea¬ 
tures not found in instru¬ 
ments currently on our 
market. The first was a small 
multimeter, the U-4323. It is 
designed for the hobbyist and 
ham radio operator. It is 
similar in appearance and 
outward construction to 
many Japanese import instru¬ 
ments in its price class. Range 
selection is done by plugging 
the test prods into the appro¬ 
priate lip jacks. Unpacking 
the instrument, I discovered a 
small package with spare 
diodes and a spare meter fuse. 
A comprehensive operating 
handbook - in English — 
complete with circuit dia¬ 
grams and maintenance data 
was included. 

A quick glance at the 
panel revealed that in addi¬ 
tion to being a conventional 
VOM, it contained an audio 
oscillator and signal gener¬ 
ator! The output of the audio 
oscillator is a 4 00C' Hz square 
wave. The rf output was fixed 
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The U-434 / has a neat straightforward pane! layout Note the 
universal transistor socket at the top. 


at 465 kHz, the standard i-f 
for their country. It was 
modulated by the 1000 Hz 
square wave. A quick check 
with my communications 
receiver revealed that the 
harmonic content was quite 
rich. It was usable as art align¬ 
ment source to well above 30 
MHz. The output level of 
each of the outputs was a 
good solid 0.5 volts. The cir¬ 
cuit is quite clever, using 
three germanium PNP transis¬ 
tors. Two are used for the l 
kHz multivibrator, the third 
is an L-C controlled oscillator 
which is base modulated by 
the multivibrator. The pack¬ 
aging of the transistors was 
quite distinctive, being a 
combination of the T0-5 style 
and the old "top hat." All 
components appeared to be 
very well made, particularly 
the meter movement, which 
is a rugged taut band type of 
construction. Diode protec¬ 
tion is also provided. 

The little handbook is 
quite comprehensive, going 
into the theory of operation 
for the oscillator circuit. The 
40 microamp meter move¬ 
ment is described in such 
detail as to permit field repair 
and rewinding of the meter 
coil. A section is devoted to 
the variation of readings due 
to changes in ambient 
temperature, battery voltage, 
meter position, and the fre¬ 
quency of ac voltages. All 
measurements are illustrated 
by simple one function draw¬ 
ings. It was evident that the 
manufacturer realizes his 
instruments will be used in a 
wide range of climates by 
people who may not be too 
well trained. 

The U-4341 is a combina¬ 
tion instrument that incorpo¬ 
rates a transistor tester with a 
high quality conventional 
VOM. It is a quality instru¬ 
ment that would be classed as 
a bench test instrument 
adequate for commercial 
service work. It is housed in a 
black plastic case designed for 
tabletop use. Rated accuracy 
is 2-5% for dc and 4% for ac 
ranges. Ac frequency re¬ 
sponse is from 45 Hz to 20 
kHz. Both ac and dc currents 


are measurable. The instruc¬ 
tion book is very compre¬ 
hensive and, like the one for 
the U-4323, provides a lot of 
information for the user 
working in out-of-the-way 
places. 

Another nice feature is the 
inclusion of special low range 
scales. The lowest ac current 
range is 300 microamps, dc is 
60 microamps. The lowest dc 
voltage range is 300 millivolts 
full scale. The most interest¬ 
ing feature is the built-in tran¬ 
sistor testing circuit. The 
meter will measure Icb. feb, 
and lei (defined as initial col¬ 
lector current as measured in 
the common emitter con¬ 
figuration with zero emitter- 
base voltage) with an ac¬ 
curacy of ± 2.5%. 

The quality of the instru¬ 
ments is quite good when the 
price class is considered. Both 
instruments are well sealed 
against dust and moisture. 
Battery replacement is 
accomplished by removing 
the back plates. All instru¬ 
ments have manufacturing 
seals placed by their quality 
control department to reveal 
any tampering that might 
void the warranty. A separate 
certificate of inspection giv¬ 
ing the performance specifica¬ 
tions and quality assurance 
signoff is packed with each 
instrument. 

Reading the manufac¬ 
turer’s literature provided 
insight into the type of equip¬ 
ment available to the Soviet 
ham. There appears to be no 
production of strictly ama¬ 
teur radio equipment in the 
Soviet Union at this time. 
This means that the Soviet 
ham has to build his own or 
modify military surplus 
equipment. This is made 
available to him through 
DOSAFF, an organization 
that has no American equiva¬ 
lent. It is a civilian auxiliary 
for supporting the armed 
forces, and would be roughly 
analagous to having MARS, 
civil defense, the National 
Rifle Association, sport 
parachuting, and other para¬ 
military activities rolled into 
one super organization. 
Soviet defense policy places 


significant emphasis on hav¬ 
ing a trained cadre of civilian 
radio operators available to 
assist the military in ihc event 
of war, So they supply indi¬ 
viduals and clubs with equip¬ 
ment much in the manner 
that our MARS program is 
supposed to operate. 

In browsing through their 
equipment catalogs, I came 
across a number of test 
instruments that would be of 
Interest to hams in this 
country. Among these was a 
neat little 3 inch scope. It had 
a calibrated triggered sweep, 
10 MHz bandwidth, built-in 
calibration, and a number of 
other desirable features. 
Again, there was a design 
twist - this scope was de¬ 
signed for the hobbyist with 
limited facilities to maintain 
his test equipment. Although 
of recent design, it was de¬ 
signed around a series of high 


reliability vacuum lubes to 
minimize the number of 
components. 

If and when these prod¬ 
ucts appear on our market 
will depend on the political 
situation. One of the major 
stumbling blocks is the lack 
of a "most favored nation" 
treaty with the Soviet Union. 
Lack of such a treaty results 
in drastically higher import 

duties that would price the 
products out of the market. 

There has been a great im¬ 
provement in relations 
between our two countries in 
the past few years. Hopefully 
this will continue so that we 
will avoid blasting each other 
off the face of the earth! 
With the ever-increasing 
prices of Japanese electronics, 
we may see a day when the 
USSR will be a major supplier 
of popular electronic equip¬ 
ment ■ 
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Surplus Goodies 

Are Still Around 

- - what to look for 


JC W Moak 
Norihwood Nil 03Z61 


A lmost everyone in elec¬ 
tronics makes liberal 
use of surplus material, not 
only because of the price 
advantage, but also because 
there are a number of surplus 
items which aren't generally 
available in ordinary stores. 
In the past, most surplus out¬ 
lets dealt primarily in radio 
equipment, with a certain 
amount of radar components 
and maybe an occasional 
computer unit turning up. In 
those amazingly remote days 
before solid state electronics 
and computer technology, 
the surplus buyer could 
identify just about anything 
he might run across, and if he 
couldn’t, the man who ran 
the place could look it up. 

All that has changed, for 
better or worse. Browse 
around a surplus store today 
and you’ll be lucky to recog¬ 
nize half the stock; even the 
store's owner will often 
throw up his hands in a 
"you've got me" gesture. The 
new space age technologies 
have spawned a flood of 


incomprehensible compo¬ 
nents that tend to pile up in 
the back room simply be¬ 
cause nobody really knows 
what they are. 

It's a real shame that more 
people don’t know, or don’t 
care, about these unknowns, 
because they 're good. For one 
thing, they are often a step 
ahead of state-of-the-art, uti¬ 
lizing principles that commer¬ 
cial products haven’t gotten 
around to yet. Microwave 
technology in particular has 
entered the twenty-first 
century, and much aerospace 
surplus involves microwaves, 
i hey are generally built to 
incredibly high standards, 
especially if they come from 
NASA; some of those compo¬ 
nents make the proverbial 
Swiss watch look like a dime- 
store can opener. Finally, and 
most importantly, they are 
cheap compared to the usual 
surplus fare. A few cautious 
purchases can yield a small 
fortune in cannibalized parts 
alone, and if luck is with you, 
you might walk away with a 


fine UFIF amplifier for the 
price of a bag of capacitors. 

So how do you figure out 
what is good, or even what 
something is? While there 
isn’t any cut-and-dried meth¬ 
od, there are a few rules of 
thumb that can help turn 
surplus shopping into a real 
treasure hunt. 

Suppose you have, while 
browsing through your local 
surplus emporium, come 
upon a whatsit that looks 
interesting. After checking it 
for identifying marks and 
finding none, you take it up 
to the cash legister, where the 
man says he doesn’t have any 
idea what it is, but you can 
have it for five bucks. Should 
you get it? After all, five 
dollars in these days is rich 
food for a junk box stuffer. 

The first thing to look at is 
the provision for input and 
output. This might likely be 
in the form of plugs, sockets, 
or waveguide flanges. The 
number and type of connec¬ 
tors can tell you a lot about 
the unit. If there are a good 


many plug-in contacts and no 
waveguide, there’s a good 
chance you've got some kind 
of logic device. If there is one 
or more BNC connector, 
expect high frequency cir¬ 
cuitry. If there are wave¬ 
guides but no wires or plugs, 
don’t bother with it unless 
you like to work with wave¬ 
guides, because you won't 
find anything else inside. If 
there are waveguides and elec¬ 
trical connectors, then you 
might have an amplifier or 
oscillator. If there are very 
small coax connectors, you 
probably don't want it, since 
the odds are it is a stripline 
unit, and that whole field is 
generally outside the reach of 
a hobbyist. 

Next look for identifiable 
parts. A sticker reading 
"Danger, Magnetic Material," 
or the like will usually be 
affixed to a magnetron or 
traveling wave tube. In addi¬ 
tion, the latter, of which 
there are a bewildering variety, 
are often relatively tong and 
thin metal tubes. If you see 
waveguide involved with gear¬ 
ing or other mechanical link¬ 
ages, expect a tunable cavity, 
which might indicate an oscil¬ 
lator or measuring device. A 
rotating cylinder or drum 
with movable pins or tabs 
might be a programming unit. 

If, after examining ihr* 
device, you decide to buy it, 
don't forget to make the 
same checks you would for a 
conventional component. 
Look for evidence of water 
soaking or heat discoloration, 
not to mention dents and 
other physical damage. 
Remember that even the 
rarest find isn't worth a cent 
if it’s broken. 

After you get your trea¬ 
sure home, you’ll probably 
want to delve around in its 
insides. One word of caution: 
Some microwave lubes use a 
very poisonous beryllia 
ceramic inside. They are usu¬ 
ally marked with a warning, 
but to be on the safe side, 
don’t open anything that 
looks like a traveling wave 
tube, even though there may 
be some very inviting set¬ 
screws on the end. Even a few 
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particles of beryl I ia can cause 
cancer if inhaled* There is 
also a slim but real possibility 
of radioactives being used in 
some aerospace equipment. 
Any component containing 
even a slight radiation source 
will be marked with the 
purple trefoil. If you see it, it 
might be prudent to return 
the unit to the store; you 
certainty won't have a use for 
it. 

The odds are against find¬ 
ing either of those things. 
Probably you 1 !! uncover some 
conventional PC boards with 

T wo years ago I installed 
an older version Data 
Signal touchtone pad on a 
Standard. It was very difficult 
due to the thick metal l had 
to cut through in addition to 
the plastic thickness. It was 
hard to take out of the 
carrying case, but the alter¬ 
native was to cut an opening 
in the case. This idea l 
rejected, since I thought it 
would ruin the appearance of 
the case. Since convenience is 
the main purpose of having a 
handie-talkie, I was pleased to 
discover that Data Signal’s 
newest touchtone pad (TTP) 
is only .050 inches thick and 
made of a mylar-covered 
mask with stainless steel wells 
and gold-plated circuits. With 
this pad there is no need to 
cut the carrying case at all, 
giving the project a more pro¬ 
fessional look. I recently 
purchased a new Standard HT 
and installed the new trim 
TTP. I found that \ could 
operate the new keyboard 
(KBD) with the HT inside its 
case. Those who may not be 
able to or want to do this will 
be glad to know you can 
apply a “peel and stick” 
facsimile of the TTP on the 
leather case directly over the 
actual TTP on the HT. I was 
lucky enough to acquire a 
"peel and stick” mask of the 
KBD from Data Signal which 
is located here in town. Now 
I will do my best to explain 
the installation of the TTP 
and give you some of the 
reasons 1 think it is a good 
idea. 

This time l decided to 
place the TTP very low on 


co n ve n ti onal, high q u al i ty 
components on them, various 
waveguide devices, and per¬ 
haps some stripline units. 
These latter will probably be 
slim metal boxes, anywhere 
from one to five inches 
square. Inside the boxes 
you're likely to find only 
conductors and junctions. If 
you’re very lucky, you'tt 
recognize the innards of your 
buy as a whole unit, say an 
amplifier, and be able to use 
it as is. If you're very un- 
lucky > you'll find all the cir¬ 
cuitry encapsulated in 


cement, or incomprehensible 
stripline boxes, or something 
you still can’t identify. In 
between these extremes, 
you'll find some good usable 
parts or some that may be 
usable someday — junk box 
stuffers. 

[f you can find a manufac¬ 
turer's name and a model 
number, you might try writ¬ 
ing for information. Some 
manufacturers are very help¬ 
ful, some are not so helpful, 
and some are helpful but 
charge for spec sheets. 
Remember that an SASE is 


always called for. 

With a little practice, any¬ 
one can come up with other 
rules of thumb, taking into 
consideration size, materials 
of construction, and geome¬ 
try. But if you do buy some¬ 
thing that neither examina¬ 
tion nor requests can identi¬ 
fy, don't feel too bad. 
Someday you may see that 
gold-plated, waveguide- 
studded, epoxy-potted trea¬ 
sure in a catalog for fifty 
dollars. And if you don't, it 
will still make a fine book- 
end. ■ 

Tom French WA4BZP 

909 Society Ave. 

Albany GA 31701 


The Touchtone Connection 

- - quick mod for the Standard HT 


the front panel of the HT. I 
chose this position because all 
you have to cut through here 
ts plastic, and this placement 
looks best. Here are some 
things needed for the project 
other than the HT: Data 
Signal TTP kit*; file very 
small; electrician’s knife; two 
base, clear epoxy; masking 
tape; soldering iron and 
solder. 

Remove all knobs and the 
main PC board from the 
chassis. Lay the TTP circuit 
board on the inside front for 
approximate final placement. 
Check for fitting and then 
install the crystal near the top 
as close as possible to the 
I TP circuit board. Lay some 
sort of insulation tape on the 
metal sub-chassis and then 
solder the wires to the circuit 


*Data Signal Inc., Commerce 
Lane, Albany GA, 


board. Care should be taken 
not to get solder in the holes 
on the bottom of the KBD. 
Now solder the other wires to 
the TTP circuit board. Next 
place tape over the circuit 
board to insulate it from the 
HTs main board. The extra 
wires should be taped down 
too. Three wires are run to 
the right side of the HT up to 
the PL socket where #1 is 
"ground,” #3 is "power on 
transmit 1 ’ and #8 is "external 
audio input.” The leads are 
tinned and stuck in the 
socket. Also, a 50k helipoL is 
used here to control the 
audio into the HT. The center 
wiper arm on the trim pot is 
the audio input from the 
encoder, and one lead should 
go to ground and the other 
lead to #8 PL socket. 

The pad is glued firmly on 
the HT with epoxy. This 
must be used sparingly and 


with much caution not to 
allow the epoxy to get into 
the holes on the bottom of 
the KBD. These arc for 
breathing. Allow the pad to 
conform to the curvature of 
the I IF as the KBD is flexible. 
After gluing the KBD on the 
HI, tape it down with 
masking tape and let it stand 
overnight until glue is com¬ 
pletely dry. 

Try to put the HT into 
your desk top charger if it fits 
without pressing on the KBD, 
If not, take the knife and cut 
the ribs out of the inside of 
the charger. Then file this 
area down to a smooth finish, 

I hope others will enjoy 
this project as much as I did. 
I think this is by far the 
easiest TTP arrangement and 
most professional-looking 
installation for the Standard 
HT. ■ 
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Build A 


Phone Exchange 


-- using dial telephones 


T he telephone is one of 
the most useful devices 
available for communicating 
around the house, farm, or 
place of business. Unfortu¬ 
nately, most of us are usually 
forced to either rent equip¬ 
ment from the local telco, 
which can be rather expen¬ 
sive, or settle for war surplus 
magneto phones. There is 
another solution, however - 
that is, to construct your own 
dial telephone system. 

This may seem to be an 
awesome project for many; 
however, the exchange 
doesn’t have to be a ten 
thousand line crossbar unit 
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with push-button dialing. A 
simple but efficient switching 
system can be built at reason¬ 
able cost, and with only a few 
hours work. In order to keep 
the cost minimal, and the 
construction simple, we are 
going to forego some of Ma 
Bell's luxuries, which are 
really unnecessary anyway. 
What we will be left with is a 
streamlined version of a 
commercial telephone 
exchange which will be best 
suited for private use. 

The theory behind our 
exchange is basically the same 
as with commercial systems, 
that is, circuits to distinguish 
between on and off hook 
conditions, supply talk volt¬ 
age, count the impulses from 
the dial and make necessary 
selections, and provide a way 
to apply ringing current to 
the desired bell. In most 
commercial exchanges, the 
talk voltage used is 48-50 
volts dc. while the ringing 
c li irent is 90-105 volts ac, at 


frequencies between 20 and 
50 Hz. 

Most commercial switch¬ 
ing equipment also operates 
from the talk voltage. In the 
majority of professional 
systems, the ringing current is 
obtained from motor-driven 
ringing machines, or from 
static ringing generators. In 
our exchange, we will use 26 
V dc for talk, and steal the 
110 V house current for ring¬ 
ing the belis. Most telephone 
ringers will operate satisfac¬ 
torily at this higher frequency 
with only minor adjustments. 
This is really the easiest 
method of ringing - as you 
do not have to change the 
bells in your phones. We will 
also make use of the three 
wire system - that is, lhiee 
conductors leading to each 
subset. This alleviates the 
need for more sophisticated 
equipment, and saves on 
expense. 

In general, our switching 
system operates using the 


following pattern: All tele¬ 
phones in the system are 
connected to the exchange at 
the terminal block. There are 
three conductors per station, 
which are broken down to 
color codes red, green, and 
yellow*. The red and green 
wires of all stations are inter¬ 
connected in parallel with the 
dc power supply, with the 
positive going to red, and the 
negative to ground. The yel¬ 
low leads are separated and 
given their own terminals. 
The talk circuit and the dial 
impulses use pair red-green, 
while the 110 V ac ringing 
current goes over conductors 
yellow (+) and green. 

In series with the dc power 
source is the line relay — 
which responds to the off- 
hook condition, and also 
relays dial impulses to the 
connector. I chose to have 
the uniselector powered di¬ 
rectly by the 110, although 
this is not mandatory. The 
uniselector coil voltage is 
controlled by the line relay. 
When a telephone is lifted 
from its rest, the line relay 
closes, and provides talk volt¬ 
age. At the same time, it 
causes the uniselector to 
advance one step, which is 
the “start" position. Addi¬ 
tional pulses will drive the 
stepper until it rests on the 
desired contacts - causing 
the 110 V to be applied to 
the yellow ring line. 

Our exchange makes use 
of the common talk-selective 
ring principle, which is very 
economical for low use appli¬ 
cations. There is no need for 
a busy signal in this system, 
as you can tell immediately 
upon lifting the handset if the 
system is being used. 

Due to the fact that our 
system uses a three conductor 
wiring plan, it may be neces¬ 
sary to alter the connections 
at the subset. In my ex¬ 
change, I use imported 
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Ericsson-type telephones, 
which arc intended for use 
with either two or three wire 
systems. No modification is 
required. Also, the European 
telephones have high fre¬ 
quency “straight line" ringers 
which do not need retuning. 
Other types of telephone sets 
will operate equally as well, 
but, as mentioned earlier, it 
may be necessary to rctune 
the ringer. This may be 
accomplished simply by 
adjusting or removing the 
weighted striker, or experi¬ 
menting with the screw 
settings. 

If the telephone is of the 
type which is normally in¬ 
tended for use with standard 
U.S. two-wire networks, you 
may have to change around 
some of the wires on the 
phone’s transmission net¬ 
work, so that the ringer will 
be connected to both yellow 
and green. There will be no 
problem with the talk circuit 
— just remember that the 
conductor codes are red and 
green for this, and that green 
is shared with ring. 

It is also possible to rewire 
the telephones so that the 
receiver element will buz/ 
loudly instead of having the 
bell ring. This would only 
occur while the telephone 
was on the hook, and the 
receiver Would be used for 
regular speech upon being 
lifted. Fig. 1 gives you a 
representative schematic for 
“receiver ringing.” 

With regard to the types of 
wire and cable used for con¬ 
nection, t used eight conduc¬ 
tor cable leading to the sub¬ 
sets, with three conductor 
cable lapped into it where 
needed. In order to save on 
wire, 1 used one pair as the 
talk circuit for all stations, 
but gave each station its own 
ringing line. This practice is 
illustrated in Fig. 1. J would 
definitely recommend that 
terminal blocks be used at the 
subsets, if possible. This is 
only good wiring practice, 
and saves a lot of grief. With 
our mini-exchange, I do not 
really recommend that this be 
done, as speech quality is 
diminished greatly. For best 


results, use metallic paths on 
all circuits. Remember that 
you are using 110 V ac for 
ringing, and make certain that 
all wiring is suitable for carry¬ 
ing this. 

I should mention that the 
speech quality of your ex¬ 
change will depend to a great 
degree upon the wiring job. 
That is to say, loose connec¬ 
tions and this sort of thing 
will cause scratchy, almost 
unintelligible circuits. Also, 
the type of dc power supply 
used will play a great part in 
the speech quality. There will 
be some noise from the ac 
parts of the exchange, and 
the moving parts, but this 
should not impair conversa¬ 
tion. 

In my exchange, a ringing 
signal may be heard in the 
receiver; this is derived from 
the 60 Hz hum present on the 
line when the uniselector is 
connected with it. As was 
previously mentioned, there 
is no need for a busy signal. 

Before you start construc¬ 
tion of your own exchange, 
you should plan carefully in 
order to determine your tele¬ 
phone needs. The basic 
exchange circuit is intended 
to take care of ten numbers, 
ui telephones, although with 
modification more could be 
used. It would be helpful if 
you had the telephones which 
you will use in the system on 
hand during construction. 

Building the exchange is 
really a “trial and error" 
process; that is to say, you 
build a stage, test it, and 
hook a couple of stages 
together to see if it will all 
work properly. As you build 
your exchange, you may find 
certain modifications which 
will better suit your needs. 
This project is of the type 
that lends itself to further 
experimentation. 

Now that we have dis¬ 
cussed the theory and appli¬ 
cations of our exchange, we 
can venture into the construc¬ 
tion end of the project. You 
will notice that there are but 
a few parts used in the sys¬ 
tem, all of which can be 
obtained without much dif¬ 
ficulty. It is important, 


however, to use a uniselector 
{stepping switch) which has 
ten positions, with automatic 
reset. The counting opera¬ 
tions in this exchange arc on 
a decimal basis, and therefore 
it is important that the 
counter correspond likewise. 
There are many different 
types of steppers available, 
but I have found that the 
only one usable in our system 
is the unit with ten positions. 

The inexpensive 25 posi¬ 
tion uniselectors which flood 
the market are generally not 
used as connectors, but are 
employed in the line-finder 
stages of commercial ex¬ 
changes. Other than this note 
on the counter, components 
may be as varied as need be. 
Most of the exchange can be 
put together from junk box 
parts. 

Construction itself is 
remarkably simple; just use 
good wiring techniques, as 
you would with any project. 
The components used in the 
exchange are rugged, and will 
take lots of abuse. I have 
never had to replace a single 
part in the three years since I 
built the unit. Another thing 
to remember when assem¬ 
bling the exchange is that the 
green wire serves as a com¬ 
mon ground, anti must be 
connected to all areas requir¬ 
ing low voltage negative. If 
you have problems with Lhe 
phones not ringing, I would 
check the green wire to make 
sure that it links all stages of 
the system. 

When you are ready to 
wire the uniselector, choose 
the station numbers using 
digits two through ten. This 
system uses digit one as a 
starting point, and the line 
relay automatically sends the 
connector to this point. Also, 
if digit one were used, jiggling 
the hookswitch could acci¬ 
dentally call a station. Fig. 3 
gives you the complete 
schematic for the exchange. 

Once you have completed 
wiring the exchange, you 
should test it, looking for 
possible short circuits and 
connections which might rub 
against each other. This is 
especially necessary at the 



uniselector. Make sure that 
the correct voltages are reach¬ 
ing the subsets — and that the 
talk circuit uses red-green, 
and ring has yellow-green. 
Accidental reversal of these 
color codes could result in 
your telephones being 
damaged. 

With the automatic reset, 
the uniselector should return 
to the rest position when you 
hang the phone up. Some 
adjustment of the stepper 
may be necessary. Again, trial 
and error adjustments will be 
required from each exchange, 

I have used phones up to a 
half mile from the exchange 
without appreciable loss in 
transmission volume or ring¬ 
ing. This system is quite flexi¬ 
ble in its uses, and provides 
much for very little money. 

The characteristics of 
operation are as follows: On 
picking up the handset, the 
line relay closes and a dc hum 
may be heard in the receiver. 
The uniselector has also 
stepped to its first position, 
and is ready for your instruc¬ 
tions. When you dial, the 
stepping switch moves 
forward in synchrony with 
your dial pulses. Immediately 
at the end of the pulse train, 
110 V ac is connected to the 
bell of the called telephone 
and it rings. The ringing will 
continue until the called 
party answers, or until you 
hang up your telephone. 

This telephone system 
should not be interconnected 
with any commercial systems, 
as the dc from your exchange 
will cause problems for the 
switching equipment at the 
telco, and perhaps give you a 
chance to meet some of Ma 
Bell’s attorneys. ■ 
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Power 



- - completely regulated 

and protected 


Tom Lawrence WB4QLW 
P.O. Box 3524 
Danville VA 24541 


H aving recently pur¬ 
chased a new solid 
state SO through 10 meter 
transceiver, I couldn't bring 


myself to lay down some 
additional long green for a 
+12 V dc power supply. 
Check the prices and you will 
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see what [ mean. So I got 
busy and looked through 
stacks of my ham magazines 
to find a supply that would 
suit my purpose. That is, +1 2 
to +15 V dc at about 20 
Amps intermittent and 9 to 
11 Amps constant current 
that is well regulated. I had 
built one such supply last 
year for my 2 meter amplifier 
which was good for about 8 
Amps. This was an article tn 
73 Magazine by Warren 
MacDowell in the May, 1975, 
edition. I would suggest to 
anyone desiring to build this 
type of power supply to read 
that article whether or not 
you are going to build that 
supply or some other, as it 
contains some very good 
technical information laid 
down at ground level. 

While having no problems 
with the circuit, I did have 
trouble finding the parts 
locally. What i ended up with 
was not as attractive as the 
one pictured, but it did a 
great job and still does. All of 
the parts on the regulator 
board are very easy to find if 
you substitute Zi Watt resis¬ 
tors for the ’A Watt ones. 
Radio Shack and Lafayette 
seem to keep an ample sup¬ 
ply. The same with the 
LM723 chip. I could not, 
however, find the MJ3000 
Darlington anywhere locally. 
Good high current pass tran¬ 
sistors will work as well as the 
Darlington for this purpose, 
and I might add that that is 
what we use in our computer 
power supplies for the most 
stable operation. The best 
you car get is the 2N3055 or 
equivalent, as they are less 
susceptible to going haywire 
with some rf feedback. You 
can drive 4 of these goodies 
with a single 2N491 [ or 
equivalent and, by putting .3 
Ohm resistors on the emitters 
of the 2N3055s, you can 
safely draw up to 25 Amps of 
current at +13.8 V dc inter¬ 
mittent and about 18 Amps 
continuous (that is, provided 
you heat sink all 5 transistors, 
driver and pass). 

I used two 15,000 u F 
capacitors for better regula¬ 
tion, but they don’t have to 
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Parts List 

R1R4 

3 Ohm 10 Watt 

R5 

t.8k VS Watt 10% 

R6 

2.5k trimpot 

R7 

2.7k % Watt 10% 

R8 

1.5k % Watt 10% 

m 

Ik % Watt 10% 

C2-C3 

15,000 uF 40 V dc 

Cl 

,22 liF #100 V dc tubular 

C4 

250 yF #25 V dc 

C5-C6 

1.2 uF #35 V dc tantalum 

C7 

220 pF @25 V dc 

C8 

100 uF @25 V dc 

C9-C11 

.01 uF #500 volts 

D1-D4 

1N3492 or equiv, 1100 piv #18 Amps) 

D5-D6 

1N4607 or equiv. 

D7 

1N4G02 or equiv. 

D8 

1N9G5A or equiv, (15 volt zener) 

D9 

2N 4441 or equiv. 

Q1 

2N4911 or equiv. 

Q2-Q5 

2N3055 or equiv. 

FI 

5 Amp fast blow fuse @ 125 volts 

F2 

20 Amp fast below luse @ 125 volts 

NE1 

115 V ac neon indicator tamp 

St 

Switch - single pole, single throw @115 V ac 


be two of lhal exact value. 
You can use what you can 
find and, as long as they total 
up to between 25k and 30k 
uF, you will be OK. The 
voltage ratings should be at 
least 40 V dc and 50 V dc 
surge, 

1 had a couple of old TV 
transformers around and I 
put them in series to get 
about 19 V ac; with a bridge 
rectifiei and all the capacity, 
I had my 25 V ac for good 
regulation. One of the trans¬ 
formers had a single 6.3 wind¬ 
ing at about 8 Amps and the 
other had both a 6.3 winding 
and a 5.0 winding both rated 
at 7.5 Amps. This works out 
fine, but I was able to find a 
single transformer at a ham- 
fest with the secondary rated 
at 25 V ac at 12 Amps; it 
works very nicely. 

Some other things I did 
differently were: 

(1) Fuse both the nput 
and output of the supply for 
100% protection. 

(2) Put .01 uF caps across 
the primary of the trans¬ 


former to ground for good 
transient protection. 

(3) Put a .22 uF non- 
electrolytic tubular capacitor 
rated at 100 volts across the 
secondary and bridge rectifier 
to aid in noise and rf. 

(4) Put a .01 uF disc ca¬ 
pacitor on the output of the 
voltage regulator terminal Vo 
to bypass noise that will be 
passed through the output 
transistors (incidentally, this 
shows up as sounding similar 
to ac hum tl you have an FM 
rig connected to the supply, 
and it gives you an echo on 
yuur voice on SSB peaks). 

(5) The last change that I 
made l feel is by far the best. 

I have a 15 volt zener diode 
constantly monitoring the 
output voltage. If anything 
happens and the voltage 
exceeds 15 volts, the zener 
conducts and fires the SCR 
and immediately crowbars 
the supply from the trans¬ 
ceiver. It is extremely danger¬ 
ous to solid state transceivers 
(any band) for the input volt¬ 
age to exceed 15 volts. The 5 


volt and 8 volt regulators in 
the rigs will not take it and 
you will fry one very easily. 
When the voltage does exceed 
+15 volts and the crowbar 
shuts it down, what has prob¬ 
ably happened is that the 
regulator chip and the high 
speed diodes are blown for 


some reason, and by not 
permitting the 2N4911. your 
pass transistors w til be saved. 
A parts layout is not shown, 
as it really is a simple circuit 
that can be etched or point- 
to-point wired easily, and 
again you can refer to the 
past article. ■ 


Tom Hart WA1JGG 
730 Gay St. 

Westwood MA 02090 


Drake Touchtone Review 


- - dial as you drive 


O ne of the most useful 
accessories for your 2m 
FM rig is a touchtone™ pad 
lor use while operating 
mobile. A lot of repeater 
groups have installed touch- 
lone functions ranging from 
telephone dialing to direct 
weather reports. Recently, 
the Drake Company 
introduced a new mike with a 
built-in touchtone pad that 
should be of considerable 
interest to many amateurs. 
The mike is specifically 
designed for use with the 
Drake TR-33, but can be used 
with other gear that is 
compatible with a 500 Ohm, 
dynamic microphone. 

The feature that makes the 
Drake mike so interesting is 
that you can turn it over and 
tap out a telephone number 
from youi car. What’s more, 
the physical dimensions are 
only 6-6 x 8.9 x 4.3 cm {2.6" 
x 3.5" x 1.7"), which makes 
it just about the same size as 
a regular microphone. 

The Model 1525 specifi¬ 


cations are pretty impressive. 
The frequency response is 
300-5000 Hz. The encoder 
audio level is internally 
adjustable from 1 mV to 5 
mV and is factory adjusted 
for Di.tke geai. Finally, the 
supply voltage requirements 
are 7.5 to 15 V dc. 

After receiving the mike, I 
had to rewire the panel 
socket on my Drake TR-22C. 
The adjustments took about 


one hour and involved 
providing the necessary 
voltage to pin number 4 of 
the panel jack along with 
relocating a ground 
connection. On a TR-33 no 
rework is required; just plug 
in and it is ready to go. 

On-lhe-air performance 
has met all of my expecta¬ 
tions. The audio quality has 
been found to be comparable 
to the original mike. The 


tones vere tested and found 
to be on the correct fre¬ 
quency and at the proper 
level. I had no trouble 
accessing my local repeater 
on the first try. 

The mike has interested a 
number of local amateurs 
who want a microphone and 
touchtone combination but 
don’t want to build a kit. At 
549.95, 1 think that Drake 
has a real winner. ■ 
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Jim Keesler KSEKF 
I2SZ Ash Sireef 
Kaiair^zQQ Ml 4900 J 


Marine Radiotelephone 

Conversion 

-- remember the SC-D? 


Photos by K8L KC. 



Fig. L The author's Bf MINI 30 with top cover removed. This 30 Watt three channel model is 
one of several Pearce-Simpson AM marine radio telephones. 


W ould you believe a SO 
Watt AM transceiver 
for 160 or 75 meters — or a 
CW transmitter — or a 12 to 
375 V dc solid state inverter 
— or a dandy collection of 
parts for your junk box - for 
$20 more or less? Hard to 
believe in this age of inflat¬ 
ion, but read on ... 

This year marked the end 
of AM operation on the 2 
MHz marine band (which 
includes that venerable 2182 
kHz calling and distress 
channel) in the U.S., with 
marine radio shifting to their 
new VHF FM band. Boat 
owners now find their AM 
radio telephones useless and 
may junk them if a ham 
doesn't get there first! Some 
rigs have already been deep 
sixed, so you had better act 
fast if you want one. 

This article is based on my 
experience with Pearce- 
Simpson units used by many 
pleasure and business boaters 
on the Great Lakes, i hey are 
similar in size to 2m FM 
transceivers, designed for 12 
V dc and draw half an Amp 
on receive and up to i 7 Amps 
on transmit. The receivers are 


30 


































Fig. 2. Top chassis view of the BIMINI 30. The compression capacitors C38, 39 and 40 are the 
plate tuning capacitors for the three channels. The paralleled antenna loading capacitors are 
seen at the lower center with the series antenna loading coil above them. A ferrite bar inside the 
coi! increases its inductance. The receiver section is along the top of the picture with the 
receiver’s rf trimmers mounted above the speaker. From left to right across the center of the 
picture are the I2JB6 final, T-R relay, crystal sockets, receiver converter coi! and the rf output 
indicating tamp assembly. 


solid stale except Tor the 
rf/converter stage which is a 
lube for protection against 
static picked up by the tali 
boat antenna. The trans¬ 
mitters are two tube oscil- 
iator-power amplifier type 
using a 12JB6 final with a 
solid state modulator and run 
25-50 Watts input power with 
plate modulation. 

Both transmitter and 
receiver are crystal controlled 
and FT-243 holders work 
fine. The receive crystal is 
455 kHz above the desired 
frequency. Various models 
have three to five channels, 
and some include a standard 
broadcast receiver. A switch 
allows monitoring with trans¬ 
mitter filaments off to save 
sower. You may find a 
:arbon push-to-talk micro- 
shone or telephone type 
sandset. A pilot lamp 
ndicales relative rf output 
(“tune for maximum bril- 
iance") and a 0.635 cm (14 
nch) phone jack is on the 
jack for checking final 
sathode current. 

The transmitter output 
tircuit is a pi-network plus a 
arge loading coil in series 
vith the antenna terminal, 
Jesigned to load short vertical 
intennas below their resonant 
requency. (A typical boat 
tntenna is a vertical mast 
ibout 6 meters high with at 
east its upper half being a 
telical coil.) 

The channel switch not 
jnly selects the receive and 
ransmit crystals, but also 
elects individual plate tuning 
capacitors and taps on the 
rlate and loading coils for 
each channel. Thus all tuning 
s preset. Some models have a 
ront panel rotary switch 
connected to the first twelve 
urns of the loading coil for a 
ine tuning adjustment. 

Most of the wiring is 
>oint-to-point and easily 
raced if you can't get a 
chematic. The channel 
election wiring to the crystal 
ockets, tuning capacitors and 
oil taps is all color coded 
Gh. 1 is brown, 2 is red, 3 is 
>range, 4 is yellow . .. 
ecognize that code?). Some 
inits have the receiver i-f and 


audio on a circuit board. 

No Modification Needed 

Now — how can we use 
these rigs? For openers, just 
change crystals, retune, and 
you are all set for 160 meter 
AM, base or mobile. If you 
use a car battery for your 2m 
FM rig in your shack, you are 
all set for power — just charge 
it more often! These rigs are 
great for party line operation 
with your friends. Here in the 
Kalamazoo area, we use 1985 
kHz and reduce the power to 
25 Watts (the maximum 
nighttime power foi this 
segment in Michigan). Even 
with modest antennas we can 
reach several states and have 
even heard complaints from a 
tight-knit group in zero-land 
for using “their" frequency! 

Best results will be 
obtained with a vertical 
antenna (top or continuously 


loaded) with plenty of radial 
ground wires. Check various 
antenna books for more 
information. However, a 
single wire not exceeding one 
quarter wavelength and run as 
vertical as possible will load 
and work over short 
distances. If your lowband 
dipole has a parallel 
conductor feedline, just tie 
the two conductors together 
and use it as your antenna. 
The ground system is very 
important. Use several ground 
rods connected together or a 
water pipe if you have 
nothing better, and keep the 
effective ground lead as short 
as possible. In technical 
terms, the antenna load must 
have low resistance and any 
reactance present must be 
capacitive to be loaded with 
the original tuning setup. 
Other loads would require 
external tuning devices. 


Heat Up Your Soldering Iron 

Now for some easy modifi¬ 
cations. Like CW? Disconnect 
the +12 V dc feed to the 
modulator, short the mod¬ 
ulation transformer sec¬ 
ondary and plug a key in the 
meter jack. Remember this 
old-fashioned cathode keying 
method puts the B+ on your 
key when it is up! You can 
build a simple 455 kHz BFO 
for the receiver. 

How about 80 meter CW? 
Use a receive crystal 455 kHz 
below the desired frequency 
and open the receiver 
trimmer capacitor. Some of 
the original receive crystals 
may be usable here; just add 
455 kHz to the crystal fre¬ 
quency and see if it is in the 
band. Use an 80 meter 
transmit crystal and tap up 
on the plate coil. 

Don't like crystals? Build a 
simple vfo. 
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Fig 3. Rear and bottom view of' the BIMINI 30. From left to right across the rear pane! are the 
modulator transistors, meter jack, B+ inverter transistors, 12 V dc lead and the antenna binding 
post. The final plate coil is seen beneath the chassis across the end of the channel selection 
switch. 


Still not satisfied? Remove 
everything except the B+ 
inverter and build whatever 
you like! 

Where To Find Them 

See your boating friends 
or marine radio dealer. While 
bargaining, remember that 
AM on the 2 MHz band is of 
no further use to the boater. 
While you are at it, try to get 
the HF boat antenna. It 
makes a good vertical if you 
put some ground radiats 
under it. Don’t wait, 
however - these rigs may not 
be kept by their owners very 
long. 

If you cannot llnd a rig 
locally, send an SASt for 
information on what I have 
available or know about. A 
dollar will bring you copies of 
schematics, tuning procedures 
and other information. I 
would also be interested in 
hearing about your experi¬ 
ences with these little gems. 
Please mail all requests for 
information to S’O Box 2664, 
Kalamazoo Ml 49003.» 


Richard A. Watson W1ZOA 
41 Harvest Street 
Lynn MA 01902 


Solder 

Soldier 


- - sniff your 

heart out 


H ere is a handy gadget 
for picking up solder 
from a printed circuit board 
when you are trying to re¬ 
move a component or excess 
solder. There are commercial 
solder removers available for 
about five dollars that are 
easier to use, but unless you 
need one quite often, this one 
works fine. 

The large end is turned on 
a lathe to ftt inside the metal 
lube on the end of the XYL's 
vacuum cleaner hose. A bit of 
plastic electrician’s tape will 


hold it there. 

When you are ready to 
remove the solder, put the lip 
near the solder and melt it 
with the iron. Put your finger 
over the 3/8” hole and the 
suction will remove most of 
the solder. If the solder sticks 
to the inside of the 3/16" 
hole, you can dislodge it with 
a nail. 

The material was teflon, 
but you can use any plastic 
that will not melt if you 
accidentally touch it with 
your iron. ■ 
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o name 
that sous 
it all 


For over 40 years...dedicated to amateur 
radio...to offering the finest products...to 

dependable service. 


KENWOO 

TS-700A 



The promise of 2 meter operation...the 
Kenwood way. The TS-700A operates all 
modes: SSB (upper & lower) /FM/AM/CW 
and provides the dependability of solid state 
circuitry. Has tunable VFO and 4 MHz band 
coverage (144 to 148 MHz). Automatically 
switches transmit frequency 600 KHz for 
repeater operation. AC and DC capability 
through its built-in power supply. Outstand¬ 
ing frequency stability Complete with micro 
phone and built-in speaker.$599.00 



ICOM IC-211 


COM s new fully synthesized 4 MHz FM, USB, 
LSB, CW 2 meter transceiver, 100 Hz or 5 KHz 
steps, with dual tracking, optically coupled VFO s 
displayed by seven-segment LED readouts Fea¬ 
tures new styling, new versatility and a new 
approach to the integration of functions. A com¬ 
pact "do everything radio for 2-meters The 
(C-211...$749.00 


We stock the Bird Mode! 43 Wattmeter and accessories 


Puces, subject to change without nolice 



ONE PLUS 


The Tempo/ONE PLUS offers full 25 watt output or a 
selectable 3 to 15 watt low power output, remote tuning 
on the microphone, sideband operation with the 
SSB/ONE adapter, MARS operation capability, 5 KHz 
numerical LED, and all at a lower price than its time tested 
predecessor.., the Tempo VHP ONE. 

FuiI 2 meter coverage, 144 to 148 MHz for both transmit and receive • Full 
phase lock synthesized (PLL) * Automatic repeater split—selectable up or 
down * Two built-in programmable channels * All solid state * 800 
Selectable receive frequencies with simplex and ±600 KHz transmit 
frequencies for each receive channel. 

Sold at Tempo dealers throughout the U, S. and abroad, Please call or write 
for further information. 

The VHF/ONE PLUS... .$39900 The SSB/ONE.,.$199.00 


YAESU 
FT-221R 



A compact, versatile transceiver designed for 
the active 2 meter enthusiast. Features all 
mode operation — SSB/FM/CW/AM — with 
repeater offset capability. Advanced phase 
lock loop circuitry, computer-type modular 
construction. Preset pass band tuning pro¬ 
vides theoptimun selectivity and performance 
needed on today's active 2 meter band. Com¬ 
plete 144-148 MHz coverage. Built-in AC and 
DC power supplies and speaker..$595.00 




Now, 
meet 
Henry 
Radio . 





Walt Henry Ted Henry Bob Henry 

W6ZN WSUOU W0ARA 

ANAHEIM LOS ANGELES BUTLER 


Plus a large staff of highly qualified sales and service 
personnel pledged to serve you. Henry Radio carries large 
stocks of all major brands. We take trade-ins, sell used 
equipment and offer better terms because we carry our 
own financing. Our reconditioned equipment carries a 
15 day trial, 90 day warranty and may be traded back 
within 90 days for full credit toward the purchase of new 
equipment. Export inquiries solicited. Also, military, 
commercial, industrial, and scientific users...please write 
for information on our custom tine of high power linear 
amplifiers and RF power generators. 


HemMMU 


11240 W. Olympic Blvd. f Los Angeles, Calif. 900G4 

931 H. Euclid, Anaheim, Calif. 92801 
Butler, Missouri 64730 


213/477-6701 

714/772-9200 

816/679-3127 
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When the Lights 

Go Out 

- - prepare yourself 


E* van der Smissen WB5ASA 
2427 Clark Drive 
La Marque TX 77565 


T here is always a “hurri¬ 
cane season' 1 in the 
future, so it is never too early 
to consider proper prepara¬ 
tions. 

Persons who have expert 
enced severe hurricanes have 
greater respect for the threat, 
and more generally comply 
with warnings and evacuation 
advisories. A survey imme¬ 
diately following I lurricane 
Camille (1969) found that 
those who evacuated com¬ 
prehended the danger of a 
storm surge much better than 
did those who stayed behind. 
It is difficult to compre¬ 
hend the magnitude of a 
hurricane disaster without 
having had personal experi¬ 
ence with disasters. "The 
'Voices with experience” are 
strangely ignored, and the 
volumes of statistics and 
warnings do not “sink in.” 

As the years increase 
since the last major hurricane, 
respect for the storm 
and the flooding grows more 
dim. The influx of people 
into the area who have no 
personal experience of hurri¬ 
canes further dilutes the 
“voice of experience/' and 
warnings now fall on “deaf 
ears.” 

More disturbing is an 
emerging pattern which 
suggests that our society is 
fast losing its resilience and 
its ability to deal with the 


long-term dislocations and 
frustrations of a natural 
catastrophe. 

This is demonstrated in 
the sharp increases in alcohol¬ 
ism, anxiety, depression, and 
other emotional problems 
following recent natural 
disasters across the nation, 
and around the world. We are 
facing a mental health crisis. 

This spreading pattern of 
maladaption to disasters, and 
the ignoring of potential 
disasters, is spreading like a 
cancer across the face and 
mentality of the nation. 

What can be done to pre¬ 
pare the community and 
nation to meet widespread 
natural disasters? We know 
natural disasters are on the 
increase — earthquakes, 
tornadoes, floods, landslides, 
blizzards, hurricanes. One of 
these, as a major disaster, will 
strike in our community 
within the next few years. 

We are getting better at 
predicting certain disasters > 
and hurricanes are the most 
accurately predicted and fol¬ 
lowed of any natural disaster. 
But does this prediction help? 
If we do not study and under¬ 
stand proper preparation and 
planning, all the warnings and 
predictions are useless, 

A policy of maximal infor¬ 
mation, and responsible and 
visible community leadership, 
is a top priority item. With¬ 


out appropriate leadership, 
our disaster preparations 
themselves will be a disaster. 
The role of radio amateurs is 
generally not that of 
“leader,” but that of “com¬ 
municator for leaders.” 

Home preparation must be 
integrated with community 
preparation, and community 
preparation must be coordi¬ 
nated with society as a whole. 
Mental preparation is even 
more essential than physical 
preparation if wc are to sur¬ 
vive as a society when the 
next major disaster strikes. 

Perhaps the two greatest 
factors to produce casualties 
in a disaster are inertia > both 
individual and governmental, 
and the mental attitude of “it 
we ignore it, it will go away,” 
and “it won't happen here.” 

Disaster planning in its 
current stage of development 
to a large extent is based 
upon civil defense plans for 
nuclear attack, or a minor 
modification of these plans. 
This type of planning, and 
thinking, is diametrically the 
opposite of planning for 
natural disasters. 

Plans for nuclear attack 
preparedness assume that out¬ 
side help would not be avail¬ 
able (because the whole 
country would be stricken) 
and evacuation would not be 
feasible. Natural disasters are 
rather localized, and outside 


help would be available if 
planned for properly; evacua¬ 
tion before and after a 
natural disaster is feasible if 
there are places nearby that 
are not affected by the dis¬ 
aster, 

A recent survey (1971) 
following a natural disaster 
issued a set of six recom¬ 
mendations for local govern¬ 
ment agencies. Some of these 
recommendations could 
apply to amateur radio, and 
to us individually. 

1. Local governments 
should establish emergency 
operating centers in the event 
of a serious disaster. These 
should not only be estab¬ 
lished, but also thoroughly 
tested periodically. Who will 
man the center? How will the 
families be cared for if a 
person is at the center? 

2. Local governments 
should ensure the existence 
of emergency communica¬ 
tions for any foreseeable 
emergency. Without “eyes 
and ears” to gather informa¬ 
tion, and without a “voice” 
to communicate with sources 
of help, the emergency 
coordinating center is dead. 
These lines of communication 
should also be tested periodi¬ 
cally. 

3. Local go vernments 
should evaluate and update 
p to/75, procedures, and pre¬ 
paredness measures . An 
extension of this would be 
that these plans and pro¬ 
cedures should be conveyed 
to the public in adequate 
time; don't wail until a dis¬ 
aster strikes before informing 
the public what to do. 

4. Provisions should be 
made to improve in ter Juris- 
di c t io no! coordination in 
future disasters. This is a big 
problem in many areas, with 
each jealous jurisdiction 
wanting to do it “his way/' 
or he won't cooperate with 
the other [urisdictions. We 
must all work together to 
help one another and, with 
knowledge and forethought, 
make area plans. A hurricane, 
for example, does not strike 
an isolated jurisdiction and 
stop at the boundaries of that 
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jurisdiction, but affects a 
wide area and knows no 
political boundaries. 

5. Officials should de¬ 
velop a country-wide emer¬ 
gency transportation plan. 

6. A study should be 
undertaken to ascertain the 
best disaster communication 
system. 

What can we as radio ama¬ 
teurs do to prepare for a 
disaster, and to aid in a dis¬ 
aster? One of the mandates of 
amateur radio is to be a 
source of communications in 
case of disaster or emergency. 

Our area of competency is 
communications, particularly 
during and after a disaster. 
Before a disaster, commercial 
radio and TV, we assume, 
adequately communicate 
wiLh the public, and public 
service radio is adequate. 
During and immediately at lor 
a disaster, much of the '‘eyes, 
ears, and voice" of the com¬ 
munity will have been lost. 
Amateur radio will have to 
step in with mobile and 
portable communications to 
fill this loss of the other 
services. 

What can we as amateurs 
do to prepare for and meet 
our obligations? (Incidental¬ 
ly, in making our prepara¬ 
tions, we also improve our 
own mental altitude, which 
in turn helps the com¬ 
munity.) 

Two basic areas of pre¬ 
paration must be considered 
- our communications equip¬ 
ment, and how we are going 
to live in the disaster area. 

We must assume we will 
have to bring our equipment, 
including power, and our 
food and lodging from out¬ 
side the disaster area into the 
area. We should be "seli- 
containcd" to operate for at 
least five days. This means ail 
of our own food, water, and 
lodging, and our equipment 
antennas, rigs, power, and 
spare parts. We should 
coordinate with local authori¬ 
ties before, during, and after 
the disaster. 

Communications Equipment 

Although solid state equip¬ 
ment is mure difficult for the 


average amateur to work on 
than is tube-type, it is more 
reliable and requires less 
power than does the tube- 
type. 

Except in really isolated 
areas where ‘‘long haul” is 
needed from the disaster area, 
I would not recommend 
taking HF equipment into the 
area. In 1970, this recom¬ 
mendation would have been 
otherwise, as the nation was 
not so well covered with VHF 
capability. 

Utilizing a battery, trickle 
charger, and a well-filtered 
power generator provides a 
well-filtered power source 
and steady power to the rig. 
The rig should be capable of 
working off a 12 volt battery. 
The new “sealed batteries" 
would provide an excellent 
source oi powei, and elimi¬ 
nate the danger of spilling 
battery acid. 

Since disaster areas are 
rather localized, and we now 
have a large repeater network, 
two meters would be the 
equipment of choice for go¬ 
ing to a disaster area. CB 
clubs all over the country are 
making preparations for 
providing communications in 
a disaster, but I believe in 
most areas two meters would 
give better coverage. Al¬ 
though 10 Watts output 
would probably be adequate, 
higher power would be 
belter. Using a 40 Watt ampli¬ 
fier would not put too much 
additional drain on the bat¬ 
teries. At 10 Watts transmit 
power, and only a 50% duty 
cycle, a regular or heavy-duty 
car battery would probably 
last for several days. 

Surrounding the disaster 
area there should be two 
meter stations and repeaters 
operating from commercial 
power to intercept and relay 
messages from the mobiles 
and portables in the disaster 
area. 

Besides requiring less 
pow'er, two meter equipment 
does not require as extensive 
an antenna system as does HF 
equipment. A Ringo-Rangcr, 
or similar antenna, can pro¬ 
vide up to 6 dB gain in a 
small antenna, and Is easily 


mounted on a high point. 
Ideally, the shorter the coax 
run the better, but the loss 
with 100 feet of RG-8/U is 
only about 3 dB and this is 
more than compensated for 
by the antenna gain and ele¬ 
vation. 

Why two meters instead of 
"220” or '‘450''? Mainly 
because there is much more 
two meter equipment avail¬ 
able. 

One must also consider 
that it would be easier to 
carry a spare VHF rig than it 
would be to carry necessary 
repair equipment. 

Living Equipment, Supplies, 
and Transportation 

Food, water, and lodging 
are scarce in disaster areas. II 
we do not want to be an 
additional drain on scarce 
resources, wc should enter 
the disaster area as a self- 
contained unit. In some areas, 
officials will not let a unit 
enter the disaster area unless 
it is self-contained, or carries 
its own supplies. 

A “high-centered,” four- 
wheel drive, closed truck or 
van would probably be best 
for negotiating debris-strewn 
roads, and could go even 
where roads are impassable. 
From the standpoint of crea¬ 
ture comfort, the self- 
contained motor home would 
be the first choice. Pickup 
campers and vans would be 
less desirable and camping 
trailers and travel trailers least 
desirable, due to problems 
with pulling, parking, and 
nav (gating. 


Whatever your choice of 
transportation, there are 
certain basic supplies which 
you must carry — food, 
water, cooking utensils, stove, 
bedding, and first aid equip¬ 
ment 

It is always desirable to 
have hot food, but this means 
you also need cooking uten¬ 
sils and a stove. There are 
many types of camp stoves, 
using various types of fuel. 
Remember to carry the 
proper type of fuel for the 
stove which you use. Simple 
cooking utensils are best. 

Food is a personal choice, 
but there are some bastes to 
remember: 

1. If you take canned 
food, be sure to lake a 
can opener. 

2. Highly seasoned or 
salty food requires 
more drinking water. 

3. Certain foods, such 
as canned tomatoes, are 
“thirst quenchers" and 
reduce the amount of 
drinking water you 
need to carry. 

4. Food should not 
require refrigeration for 
preservation, or you 
will have to worry 
about power or ice for 
refrigeration. 

5. Don’t carry food or 
water in glass con¬ 
tainers; they might get 
broken. 

6. Water for drinking 
should be not less than 
one-half gallon pet per¬ 
son per day, and one 
ga I lon/person/day 
would be better. ■ 


Check-off List 


— Transceiver 

- Vehicle 

- Backup transceiver 

—— Tow cable 

-Connecting cables 

-Jumper cables 

- Power cable 

- Car tools 

-Amplifier (if desired) 

— Spare tire 

— Power supply (batteries) 

—- Jack 

- Power generator 

- Tire tools 

-—- Trickle charger 

- Spare gas 

-Antenna 

- Water 

- Coax 

- Canned food 

-Antenna mast 

- Bread 

— Mast guy lines 

— Jetty 

—- Soldering iron 

--Camping stove 

-—- Solder 

-B edd i ng 

—— Spare wire 

- Fuel for stove 

- Microphone and spare 

--Toilet articles 
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HAMTRONKS-WHERE THE HAM IS KIHG 


J 



HEED AT... 









YD-844 
Dynamic Mike 


ADVANCED COMMUNICATION 

EQUIPMENT 


GTR-24 
World Clock 



if 


Left to right - FRG-7, Solid State Synthesized Communications Receiver • FR-1G1 Digital Solid State Receiver * SP-1018, 
Speaker * FR-101, Digital Solid State Receiver » FL-101, 100 W Transmitter * FL-2T0QB. 1200 W PEP Input Linear Amplifier 



Left to right - FT-6208, 6 Meter Transceiver * YP-150, Dummy Load Wattmeter • YO-lOO; Monitor Scope * FTV-250, 
2 Meter Transverter • FTV-BSOt 6 Meter Transverter • FV-1Q1B, External VFO * FT-TOi E 160-10 M Transceiver 




4 

Left to right - YC-601, Digital Frequency Display • YC-355D, Frequency Counter • FP-301, AC Power Supply • FT-30IS 
Digital, All Solid State Transceiver • FV-301, External VFO • FT-221, 144-148 All Solid State All Mode Transceiver 


USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS 



















































THE LOWEST POSSIBLE PRICES 


©KENWOOD 


THE PACESETTER 
IN AMATEUR RADIO 



TS-70QA 


S599.D0 


2M ALL MODE BASE/MOBILE TRANSCEIVER. 

SS8 (upper and lower), FM f AM. and CW. AC and 
DC. 4 MHz band coverage (144 to 148 MHz). Dial 
in receiver frequency and TS-7QE3A automatically 
switches xmitter freq, 600 KHz for repeater 
operation* Xmit, Rev capability on 44 Ch. with 11 
xtals. 



TR74QGA 


$399.00 


2M MOBILE TRANSCEIVER. Synthesized PLL. 
Selectable output, 25 watts or 10 watts. 6 Digit 
LED (req. display. 144-148 MHz, 800 CH. in 5 
KHz steps. 600 KHz repeater offset. Continuous 
tone coded squelch (CTSC). Tone Burst. 





- 


y 


15 820 


S869.00 


SSB TRANSCEIVER. PLL RF Monitor Noise 
Blanker. Digital hold locks counter & display at 
any frequency, but allows VFO to tune normally. 
True RF compressor adjustable speech processor. 
IF shift control. RF attenuator. VOX, GAIN, 
ANTIV0X and VOX delay controls. RF negative 
feedback. Optional digital readout* DRS Dial High 
stability FET VFO. 


TS-520 



PS 5 


$79.00 


BVNAMIC MICROPHONE 

Designed 1 especially for 
homes. PTT and Jock 
switches. 600 or SDK ohm. 


5629.00 


£$8 TRANSCEIVER. Proven in the shacks of 
thousands of discriminating hams, field day Sites, 
DX and contest stations and mobile installations. 
Superb engineering and styling. 


SP 520 - $22.95 

Optional external speaker for better readability. 

TV-502 $249-00 

TRANSVERTER. Puls you on 2M the easy way, 
144-145,7 UHt or optional 145-146 MHz. 



TR 7200A $249.00 

2M MOBILE/BASE FM TRANSCEIVER, Ignition 
mterference control. 2 pole Xtal filler in IF revr. 
Prated ion for final stage transistor & reverse 
polarity connect ions, Priority Ch. switch Quick 
release mount* LED CH, indicators. Switchable 
IDW or 1W output. 



MC-50 


539.50 


Dynamic microphone designed expressly for ama¬ 
teur radio ope ratten, Complete wuh PTT and 
LOCK switches, and a microphone plug, (600 or 
50k ohm) 


VFO-8ZO 



$145.00 



COMMUNICATIONS RECEIVER. 1*8 to 29.7 
MHz, WWV and DB band. 50 MHz, 144 MHz con¬ 
verter optional, Stable VFO & oscillator for 5 
fixed channels. 1 KHz dial readout. Xtal filters 
(SSB/8 pole, CVW8 pole, AM/6 pole). Squelch. 
S meter. Noise blanker. 


5 599-Sl9,94 R-5 99A $459.00 T599D-S479.00 

SSB TRANSMITTER, 3.5 to 29.7 MHz. Stable 
VFO. 1 KHz dial readout. 8 pole Xtal filter. AM 
X mission available. Built-in AC pwr supply. Split 
frequency control available. 


Designed exclusively for use with TS820, HIT 
circuit and control switch. Fully compatible with 
optional digital display. 

VFO 520 (Not Shown) SI 16.00 

Solid State Remote VFO, RIT circuit with LED 
indicator. 



TR-22D0A 


$229.00 


PORTABLE 2M FM TRANSCEIVER. 12 Ch. 

capacity, Removable telescoping antenna. External 
12 VDC or internal NI-CAD batteries. 146 148 
MHz, 6 CH. supplied. Switchable 2W or 400mW 
output. 


I I :Q OS 0 


* .• i u h : - -° 


R-300 


$239.08 


ALL BAND COMMUNICATIONS RECEIVER. 

AC h batteries or external DC, 170 KHz to 30 MHz 
in 6 bands. Foreign broadcasts or ham radio in 
AM, SSB and CW, Dual gateMDS/FET transistors 
& double conversion. Band spread dial. 500 KHz 
marker. 


MASTERCHARGE & BANKAMERICARD ACCEPTED 



I ImLr 1 


DIVISION OF TREVOSE ELECTRONICS 

4033 Brownsville Rd • Trevose, Pa. 19047 


THE BIG W FOR ALL YOUR HAM HEEDS! 
































































HAMTRONICS-WHERE THE HAM IS KIHG 


WE HAVE WHAT YOU HEED AT 





KNOWN FOR QUALITY 
THROUGHOUT THE WORLD 


RECEIVERS 

SSR-1 

Generali Coverage, .5 to 300 MHz 

$350,00 

SPR-4 

Programmable, Solid State 

$629.00 

DSR-2 

VLF-HF Digital Synthesized SSB, 



AM, CW, tSB f RTTY 

$2950.00 

R-4C 

C-Line, HF. 160-10M 

$599,00 

4NB 

Noise Blanker for R-4C 

$52.00 

5NB 

Noise Blanker for SPR-4 

$70,00 

TRANSMITTER 


T4XC 

C-Line. HF. 160-10M 

S599.00 

TRANSCEIVERS 


TR-4CW 

80-1OM. SSB, AM, CW 

$649.00 

TR-33C 

2M, FM, 12 CH. Portable 

$229.95 

MMK-33 

Mobile/Dash/Desk Mount for TR- 



33C 

$12.95 

34PNB 

Plug-In Noise Blanker for TR4 



Series 

$100.00 

MMK-3 

Mobile Mount for TR4 

$7.00 

RV4C 

Remote VFO for TR4 CW 

$150.00 

FF-1 

Crystal Control for TR4 

S46.95 

SYNTHESIZER 


FS4 

General Coverage for 4-Line and 



SPR4 

$250.00 

LINEAR AMPLIFIER 


L4B 

Linear and w/power supply & tubes 

$895.00 

MATCHING NETWORKS 


MN4 

Antenna Matching Network, 200W 

$120.00 

MN-2000 

Antenna Matching Network. 1000W 

$240.00 

RCS4 

Remote Control Antenna Switch 

$120.00 

W4 

RF Wattmeter, 1,8 to 54 MHz 

S72.00 

WV-4 

RF Wattmeter, 20 to 200 MHz 

$84.00 

7072 

Hand Held Microphone 

$19.00 

7075 

Desk Top Microphone 

$39.00 

1525EM 

Pushbutton Encoding Microphone 

$49.95 

HS-1 

Head Phones 

$10.00 

AA-10 

10W,2M Amplifier 

$49.95 

TV-300-HP 

300 ohm High Pass TV Set Filter 

$10.60 

TV-75-HP 

75 ohm High Pass TV Set Filter 

$13.25 

TV42-LP 

Transmitter Low Pass Filter. 100W 

$14.60 

TV-3300-LP 

Transmitter Low Pass Filter. 1000W 

$26.60 

TV-5200-LP 

Transmitter Low Pass Filter, 1Q00W. 



10QW, 6M 

$26.60 
















































THE LOWEST POSSIBLE PRICES 



KWM-2A TRANSCEIVER $3533.00 

Unmatched for mobile and fixed station applications. 175W 
on SSB. 160W on CW, Switch select up to 14 optional Xtals, 
Can be used for RTTY, Filter type SSB generation. Automatic 
load control. Inverse RF feedback. Reimeability-tuned variable 
oscillator. 



75S3C RECEIVER $2504.00 

Sharp selectivity, SSB, CW and RTTY, Single control rejection 
tuning- Variable BFO. Optional mechanical filters for CW, 
RTTY and AM. 2.1 KHz mechanical filter. Zener regulated 
oscillators. 3-position AGO. 


32S-3A TRANSMITTER $2597.00 

Covers all ham bands between 3.4 MHz and 30 MHz. Nominal 
output of 100W, 175W, SSB and 160W CW. Dual conversion. 
Automatic load control. RF inverse feedback. CW spotting 
control. Collins mechanical filter. 




30L-1 LINEAR AMPLIFIER $1536.00 

1000 watts PEP on SSB and 1000 Average on CW. Single con¬ 
trol rejection tuning (50 dB). Variable BFO. 2.1 kHz 
Mechanical litter. Zener regulated oscillators. 3 position AGC. 
Exclusive comparator circuit. 


312B-3 SPEAKER 
$80.00 




■ 312B-4 

SPEAKER CONSOLE 

$544.00 





s. fc 




516F-4 AC POWER SUPPLY 
$440.00 



312B-5 VFO CONSOLE 
$1412.00 


302C-3 DIRECTIONAL WATT METER 

$340.00 


MASTERCHARGE & BANKAMERICARD ACCEPTED 



DL-1 DUMMY LOAD 
$270.00 



Til 




DIVISION OF TREVOSE ELECTRONICS 

4033 Brownsville Rd • Trevose, Pa. 19047 


THE BIG 'IT FOR ALL YOUR HAM HEEDS! 


















































































HAMTROHICS-WHERE THE HAM IS KIHG 


WE HAVE WHAT YOU HEED AT. 



• BUY ONLY THE ELEMENTS YOU NEED 
AND ADD EXTRA RANGES AT ANY TIME 

• READ RF WATTS DIRECTLY 


Table 1 

STANDARD 

ELEMENTS 


MODEL 43 


Table 2 

LOW- 

POWER 

ELEMENTS 


Power 

(tinge 

Frequency Bands (MHz) 

2- 

30 

25- 

60 

50- 

125 

100- 

250 

200- 

500 

400- 

1000 

5 watts 


5A 

SB 

SC 

5D 

5E 

10 watts 


10A 

10B 

IOC 

10D 

1GE 

25 watts 

— 

25A 

25B 

25 C 

2SD 

25 E 

50 watts 

SON 

50A 

508 

50C 

SOD 

50E 

100 watts 

100H 

1O0A 

1008 

100C 

100D 

100E 

250 watts 

250H 

2S0A 

250B 

250C 

250D 

250E 

500 watts 

SOON 

500A 

500B 

500C 

500D 

500E 

1080 watts 

1000H 

1000A TOOOB 

1000C 

1000D 

1000E 

2500 watts 

2500H 






5OO0 watts 

5O00H 






1 wait 

Cal 

- No, 

2.5 watts 

Cat. Mo. 


60-80 MHz 
80-95 M Hi 
95-125 MHi 
110*160 MHz 
150-250 MHz 
200*300 MHz 
275-450 MHz 
425-850 MHz 
80M50 MHz 


060-1 

080-1 

095-1 

mi 

150-1 

200*1 

275*1 

425-1 

800-1 


60-80 

80-95 

95*150 

150-250 

200-300 

250*450 

400-850 

800-950 


MHz 

MHz 

MHz 

MHz 

MHz 

MHz 

MHz 

MHz 


060-2 

080*2 

095*2 

1502 

2002 

2502 

4002 


WE HAVE A COMPLETE STOCK OF ALL BIRD WATTMETERS AND SLUGS 



NATIONAL RADIO COMPANY, INC. 

INRCI 




NCL-2000 

Linear Amplifier. A full 10 clB gain, 20 
watts in 2000 watts out. Can be driven 
with one watt. Continuous duty design 
utilizes two 8122 ceramic tetrode output 
tubes, designed for both AM and $38 
operation. The industry standard for 12 
years. Thousands in use all over the world. 

$ 1,200 



k 


t 


* 
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* * 


NCX-1000 

The only 1000 mtt, ''single package" 
transceiver. Heavy duty design .,. results 
of 50 years of design leadership in amateur 
equfpmenL State of the art speech pro¬ 
cessing, linear amplifier, power supply, all 
in one package. Nothing extra to buy. 
Covers all amateur bands in the HF 
spectrum ... AM, S3' CW 1 jjj-j gQQ 



HRO-500 


0 C 
. ©:© 

~r 



The ultimate short wave receiver. This synthesized (phase lock loop) receiver incorpo¬ 
rates all facilities for AM, Single Side Band (SSB), and CW receipt ion in all frequencies 
from the bottom of the very low frequency band (VLF) to the top of the high fre¬ 
quency hand (HF), National's "dead accurals" dial means no searching lor trans 
missions. Dial up the frequency and it's there: aeronautical, marine, CB r amateur, 
military, etc. Continuous coverage. *** 

$3,000 


USED GEAR • TRADE UP * FREE UPS SHIPPING ON PREPAID ORDERS 
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THE LOWEST POSSIBLE PRICES 







VHF/UHF AMATEUR 
& MARINE EQUIPMENT 


VHF/UHF AMATEUR 
& MARINE EQUIPMENT 

IC-245. 146 MHz FM 10W XCVR. LSI 
synthesizer with 4 digit LED readout. 
Xmit & Rev frequencies independently 
programmable. 60 dB spurious attenua- 

tiDn $ 499.00 


IC-215, 2 METER FM PORTABLE. 
Three narrow filters for superb perform¬ 
ance. 3W or 400 mW. 15 CH. capacity. 
MQS FET RF Amp Sr 5 tuned ckts. 

S-meter front panel. $ 229.00 


1C 211. 4 MEG, MULTI-MODE 2M 
XCVR. 144-145 MHz on SSB & CW, 
plus 146 147 MHz on FM.Work AMAT 
OSCAR six or seven. LSJ synthesizer 
with 7 digit LEO. MQS FET RF Amp, 
5 helical cavities, FET mixer & 3 LF. 

$ 749.00 


$ 249.00 


1C 502. 6 METER SSB & CW PORTA¬ 
BLE XCVFL Includes antenna Si battery 
pack. 3W PEP Si stable VFO for fun & 
FB QSO's. Covers first &00 KHz of 6M 
band, where most activity is. 


DV 21. DIGITAL VFO. Use with 
21A to complete 2M band. 


1C 


$ 299.00 


$ 299.00 


IC-21A. 146 MHz FM I0W XCVR. MOS 
FET RF Amp St 5 helical resonator 
filter, plus 3 I.F. filters. I DC modulation 
control. Variable output pwr: 500 MW 
to 10W Front panel discriminator meter. 
SWR bridge. 117 VAC and 13.6 VDC 

pwr supplies. $ 399.00 


IC-22S. 145 MHz FM 10W XCVR. CP/I OS synthesizer can be set to any 15 KHz ch. between 
146 St 148 MHz by diode matrix board. Spurious attenuation far better than FCC spec. I0W 
or 1W f IOC modulation control. 


IC-3DA. 450 MHz FM LOW XCVR. 1W 
□ r 10W. Low noise MOS-FET RF Amp 
S 5 section helical filter. 22 CH. 
capacity. S-meter & relative power out¬ 
put meter. IOC modulation control. 

$ 399.00 


IC-202. 2 METER SSB 
PORTABLE XCVR. Puts 
sideband in your hand! 
Internal C batteries or ex¬ 
ternal 12 VDC. 3W PEP. 
True LF. noise blanker. 
144.0, 144.2 on two other 
200 KHz bands,selectable. 
Hamtronics stocks 145.2 
and 145.3 146.0 MHz for 
calling frequency & satel- 

'itebaHd $ 259.00 


ICOM 


MASTERCHARGE & BANKAMERICARD ACCEPTED 
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HAMTRONKS-WHERE THE HAM IS KIHG 





WE HAVE WHAT YOU NEED AT... 


21 OX 
215X 
OMK 


220CS 
350-X L 


DD 6 XL 

305 

311 

350-PS 

DMK-XL 


Transceiver. 10-80M. 200W 
Transceiver, 15-1GOM. 20 DW 
Deluxe Mtg. Kit for 21 OX & 
215X 

AC Console for 21 OX & 215X 
Transceiver. SS 8 . Solid State. 
10*160M. 350W. 

Digital Dial Readout for 350- 
XL 

Plug-In Auxiliary VFO. For 
350-XL 

Pltigdn Auxiliary Crystal Os¬ 
cillator for 350-XL 
AC Pwr Supply w/Spkr & 
Phone Jack for 350-XL 
Mobile Mounting Bracket for 
350-XL. Easy Plug-In 


679.00 

679.00 


48.00 

149,00 


995.00 

195.00 

155.00 

135.00 

195.00 

65.00 


FC-76 

WM6200 


FS-2 
SWR-3 
$WR *1 A 


W 2000 

WM-30O0 


FS 1 

WM1500 


Frequency Counter. 5 Digit 
LED 

In-Line Presicion Wattmater 
for 2Wt. 2 Scales to 200W. 
Reads SWR. 

SWR Si Field Strength Meter 
Pocket SWR Meter 
Relative Power Meter St SWR 
Bnd ge 

In-Line Wattmeter. 3 Scales 
to 2Q00W. 3.5 to 30 MHz 
Peak/RMS Wattmeter. Tells 
The Truth About SSB 
Pocket Field Strength Meter 
In-Line Wattmeter, 4 Scales 
to 1500W. 2 to 50 MHz 


169.95 


59.95 

15.95 

12.95 


25.95 

59.95 


79.95 

10.95 


74.95 


MARK II 


1200 X 


Linear Amplifier. Full Legal 
Power. W/ 100 W input. 80-10 
M. 

Portable Linear Amplifier. 
12O0W PEP. SSB 700W, CW, 
30QW, AM, 80-10M, 


849.95 


349.95 


USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS 


TEMPO ONE 

HF Transceiver. 80-1 OM. USB, 
CW & AM 

399.00 

AC/ONE 

Power Supply for TEMPO 
ONE 

99.00 

VF/ONE 

External VFO for TEMPO 
ONE 

109.00 

TEMPO VHF/ONE 

Transceiver. 2M. 144 yo 148 
MHz. PLL 

399.00 

TEMPO SSB/ONE 

SSB Adapter for TEMPO 
VHF/ONE 

199.00 

TEMPO 2020 

Transceiver, 8010M. USB, 
LSB, CW and AM, PLL. 
Digital 

759,00 

FMH 

2W, VHF/FM, 6 Ch. Hand 
Held. 144-148 MHz 

199.00 

RBF -1 

Wattmeter & SWR Bridge 

42.95 

DM-20 

Desk Mike, 600 or 50K ohm. 
PTT St Lock Switches 

39.00 

MS-2 

4 Ch. Pocket Scanning Rcvr, 

99.00 


ATLAS 


Transceiver. 7D0W PEP. SSB. 

80-10M. USB, LSB or CW 649.95 

Plug-In VOX for 700 CX 44.95 

Super Selective IF Filter for 
700 CX 99.95 

Linear Amplifiers Full Legal 
Power. W/ 100 W input. 80-10 

849.95 

Portable Linear Amplifier. 

1200W PEP. SSB. 7D0W, Ch. 

300W, AM. 80-1OM. 349.95 

Hybrid Telephone Patch. Con¬ 
nect Ficvr/Xmitter to Phone 
lines 64.95 


TEMPO 


SWAN 


VX-2 

SS-16B 

MARK II 

1200 X 

FP -1 





















































THE LOWEST POSSIBLE PRICES 


NYE VIKING 




No. 114-310-003 $8.25 No. 114-310-004GP $50.00 No. 114-404-002 $18.50 


No SSK-1 $23.95 






i * 




_ MlPH ~ 

6 uK> *** 

rO 


No. 250-46-1 $36.50 


No. 250-46-3 $44.50 


No. 250-20-1 $19.95 


No. 250-0025-003 $212 


NPC 


2.5 AMP 


4 AMP 


6 AMP 






12CB4 29.95 


103R 39.95 


104R 49.95 


12 AMP 

108 RM 
99.95 




25 AMP 


109R 149.95 


VIBROPLEX 




# i 


PRESENTATION" 

66.00 


ORIGINAL 

39.95 


tt 



*t 


LIGHTNING BUG 
39.95 


ii 


"CHAMPION 

31.50 


V1BR0-KEYER 

33.00 


MASTERCHARGE & BANKAMERICARD ACCEPTED 
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HAMTROHICS-WHERE THE HAM IS KIHG 


WE HAVE WHAT YOU HEED AT 


7 % —j — 3 Kilowatt Tuner Matches 
UOTiffOTL- Everything From 160 to 10 


160-10 MAT 

Built-In 

Wattmeter 

Front Panel Antenna 
Selector for 
Coax, Balanced 
Line and Random 
Wire. 



1000 to 1200 WATTS OUTPUT 
TO YOUR ANTENNA 

DenBrL. SUPER AMP 


only $290.50 


DenJrori- 

Super 
Tuner 

160-10 Meters 
Balanced Line, 

Coax, Random 
or Long Wire 

Maximum Power Transfer, Xmitterto Antenna. 
1 KW Model $129.50 3 KW Model $229.50 




$499.50 


If m* 

TO #!* 

Out Mm 

AmpHrfr 


you *c Thtfiki^ of buying dOPWl’t 
you rs buying the- wrong -amplifier ' 

Amet n; KWWping tfvt country 
will dtfiiwr to Che antenna. output 


m lean tfflJO tD 120(1 wtTtt output. 


Nm rahifftf Thai 
I. w+141 Othtr minuficliirert 


DwtTrwi 

■ input 


Th# Sup** Amp rum * full 2000 wrcti Pmpul on 55B. and 1000 watti DC cm CW r ' RTTY 
0* S5TV 100 10 ™tw. drt muimuni i r c.-.Ji poiiu 

Thi Super Amp Hi compact, low |>njfrle. h*j * solid cn*-piepe C*b*«»T Btum| mliinTiurn TVI 
OmMoq. 

Th* heart of out wmpfrfw* (he power supply, n a atmtinuoirt duty. ss1l-co.ma.nod supply built 
lot conloit ppriormanca 

mwntnrl the 4 811 A's, jraJu-itnat workhorse tubes, m a crating chamber featuring the 

on-demand venrttlt cooling tynem, 

Th# hamt at DfrnTron pfidu thtmu-ive* on Quality work. ^Kt we fight to keep prims down That* 
why the dynamic Den T ran Liour Amphfwr beat* them all at W99.5Q. 


1VOW availabl E WITH S72 a 1 FOR 


5574-50 


L 


DenTrort- antennas 

The Shy Openers 


SKYMASTFR 

A I Lilly riovml cifHoil »nd luiacl ?7 toot 
vdp 1 1r.al nriEinni cottri rnrln ID, IE. 2D, 
itirMfl mniar lusndi uilnij only nn» duvorly 
nnpllrd wuw tm|j, A lull 1/4 miEonna 
un Id ConitrucTwl nf hpury i*nm 

liti aluminum with a ficiory mind ond 
I.nlnri HQ Trap, SKYMASTEH n waatha. 
proof and with »Unc1r mndi up to B0 mph 
Ninrilal 2 KW pawai luval and il far 
tiroLUirt. r-»f or Ettwini mnuntini; H.t.iiih 
innludwt in hut tow PPch nf 



$64*50 


Alio H m r no ruler (dr fop mounling on 
SKVMASTER- 


$29.50 


SKYCLAW 

A tunable moixbind tnpfi purlurnunot 
wrapt! anfinna. dwipwd far 40, 00. ISO 
Qpwrtuen, SKVCLAW p*ti you 
•rtw foKowai WKtruni >:o*9rt^ 

HAND BANDWIDTH 

UArtuu Cktftrl 

160 60 

80 200 

40 mtuaband 

TuiWAf m mti ant rtlWAM Au40*d am- 


TRIM-TENNA 

The anrinna v a up neighbor t wilt I ova Fha 
naw DanTion THm-T Mini whh 2D wtut 

beam ii detigntd for the diimmi ruling 
waaiiujf who warm fanuatic pcifor minoa 
in an anvi r on men tally appaali ng beam it' u 
really l«dad| Uplront Ihin'il Uf«rt 
B inch director with prnutiun Hy Q tolli. 
And. 7 fait bafaind n a IS Ior.t drivan 
aiemBof fed directly with 52 ohm cca* 

The Triiw-Twma mnunti mail* Ifid wtraT 
a diffrnnc* in 0ft fai ai> parfqrntanoa m 
twirn *hs Trtm-T«nna rod that dipdt. 
toni wtra or mvartsd V« vou'ra b*»o 
4 4 6 Ponmrtt Cain Over D.ooti 


$129.50 


j 


»V 109 


$79.50 


Typ* 


EK-T 

Thff OawTrc 


EX-1 Vwtwpi 


TW fX 1 « , 
1 1. •*’ 


Tha EX-1 • 


$59.50 


ALL SAND DOUBLET 
Thu Afl Band Dqiiki V 

Arrtpmw VJ T m | 100 dTrw 10 mt 

tout liu f U a Ed 130 ‘m >14 §a 

Mwmt. Thu tuftad Oouhiat at e»ntw 
10D r«i of 450 ofma PYC 
mu»ii» in Tha 
u OpmplMa Add top* to tha 
I 141 M VU ftb pofttre* Tw 
a tha DatTr» Sw Tmr and 

antawial Now full for the QanTron 


Derifion- ANTENNA TUNER 

The 80-10 Shymatcher 

Haie'^ mi iipiiirriftu iuubi foi 00 ttiruLujli 10 meters, handles 500 w P,£.F. Lintl mstchai your 
b2 nhrn tTmitetnvuf to a random wua iintunrm. 


Coiifinoous Lulling 3,2 - 30 me 
"L" network 

Cemmic 12 petition rolnry iwltch 
SO —239 roceptional to t/Qosmitier 
Random wire runer 
30DQ voli ertpacitor ipe^ing 
Tapped induclof 
Ceramic anTunnn feed thru 
. T' W. S" H. 8 ” D, l W»i 0 ht: & Ibt. 

559-50 

Denfion- w-2 PAD 

INLINE WATTMASTER 

Read forward 
and reflected 

watts at the 
same time 




Tit«di Of torutanl iwctctTing end 

Evfcry W'Dgi *>wn *noya he ttuiT rszd, botil ffllward and reverse wvttVQR PTTHlItafWXttly 
tot that pnrtad muck So upgr ade with the DenTron W 2 Dual m Ime Wattm«%w. 


$24.50 


$99.50 


USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS 
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THE LOWEST POSSIBLE PRICES 


TBIF 


TEN-TEC 


INC. 


TRITON IV 
EQUIPMENT 




• ■ V 

>mwk 


MODEL 940 $97.00 

ONE - SIXTY CONVERTER 


MODEL 949 $169.00 

REMOTE VFO 



TRANSCEIVERS 


MODEL 540-200W, SSB/CW 
3.5 - 30 MHz $699.00 

MODEL 544- DIGITAL, 200W 
SSB/CW, 3.S - 30 MHz 

$869.00 



mmm-i 


o 



MODEL 244 $197.00 

DIGITAL READ OUT/COUNTER 


MODEL 269-G $129.00 

DELUXE POWER SUPPLY 


ARGONAUT 



MODEL 509 $329.00 

SW, SSB/CW, 3.5-30 MHz 




AMMETER 
207 $14.00 


XTAL CALIBRATOR 
206 $26.95 


LINEAR AMPLIFIER 

MODEL 405 $159.00 
100W, 3.5 - 30 MHz 



KEYERS 



ELECTRONIC KR-50 

$ 110.00 


ELECTRONIC 

KR20-A 


$67.00 





ELECTRONIC KR-5A 
$38.50 


KR-2A 


$15.00 


KR1-A 


$35.00 


MASTERCHARGE & BANKAMERICARD ACCEPTED 
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Ten-Tec Mods 

-- improving a popular transceiver 


G* L. Katsenberger KL7IBQ/8 
603 S. Markel SL 
Troy OH 45373 


T he Ten-Tec Argonaut 
has proven itself to be a 
reliable high performance rig, 
ideal for portable/emergency 
as well as fixed station use. 
i ven so, there are several 
modifications that can make 
the Argonaut more enjoyable 
to use. 

Relocation of Drive and Mike 
Gain Controls 

One of the major aggrava¬ 
tions in operating the 
Argonaut is the placement of 
the important drive and mike 
gain controls on the back 
panel, while the relatively 
useless meter sensitivity con¬ 
trol is on the front panel. If 


the drive control were easily 
reachable so that it could be 
turned down while the 
resonate control is peaked, 
there would be no need to 
desensitize the meter. 

Fortunately, it is a rela- 
lively simple modification to 
move the drive and mike gain 
controls to the front panel by 
replacing the meter sensitivity 
pot with a dual concentric 
25k pot. The procedure is as 
follows: 

NOTE: These instructions 
assume that Ten-Tec has 
always used the same color 
coding in the wiring harness. 
Since this may not be the 
case, protect yourself by 


tracing the wiring to Ri4 and 
RI6 and making notes of the 
colors and locations of each 
wire before disconnecting any 
of them. 

1. Remove the knobs, top 
and bottom covers, end 
pieces, and false front panel. 

2. Remove all of the 
plug-in circuit boards, but 
before doing so, take a San¬ 
ford Sharpie or other fine 
point, non-watercolor, 
marks-on-anything marker 
and put an "F” on each 
board on the end closest to 
the front panel to avoid 
getting them in backwards 
during reinstallation. 

3. Remove the meter sen¬ 
sitivity pot from the front 
subpancl. Tack solder a small 
25k trimpol to the back of 
the meter switch where the 
wires from the sensitivity pot 
attach and discard the old 
wires. 

4. Remove the nuts from 
the mike and speaker/phone 
jacks and swing them out of 
the way. Unsolder the wires 
from the drive and mike gain 
pots. Remove the pots from 
the back panel and fill the 
holes with 3/S” hole plugs 
(such as Radio Shack 




_ i 

J 4 


M 


is 



u* 




L__] 

[ _ 


#21-920). Replace the mike 
and speaker/phone jacks. 

5. The wires for the mike 
gain control all originate on 
the top of the chassis at the 
rear socket for the sideband 
generator/filter board. Pull 
them through to the top of 
the chassis and twist them 
together for identification. 

6. The 2 grey and 1 white 
wire from the drive control 
should be led to the top of 
the chassis through the same 
grommet that the mike gain 
wires were just pulled 
through. 

7. The yellow wire that 
went to the drive pot con¬ 
nects to the bias pin on the 
socket for the rf power amp 
board. Remove the yellow 
wire and solder a new longer 
one to the bias pin. Feed the 
new yellow wire up through 
the space in front of the rf 
front end box and then route 
it along with the existing 
bundle of wires that runs 
along between the rf front 
end and VFO and then goes 
down behind the VFO and 
under the edge of the TX-RX 
mixer board. 

8. Now that all of the 
wires for the two pots are in 
the correct general area, route 
them next to the chassis 
between tile front sockets for 
the control board and the 
sideband generator/filter 
board and on over to where 
the pot will mount. 

9. Dress the wires, trim 
them to length, and solder 
them onto the dual pot. (It is 
easier to wire the pot before 
it is mounted on the sub¬ 
panel.) Refer to Fig. 1 or to 
the notes you made earlier 
for correct placement of the 
wires. Bend the resistor pro¬ 
truding from the side of the 
meter switch 90° out of the 
way and mount the dual pot 
on the subpanel. At this time, 
the 22k resistor (R15> asso¬ 
ciated with the drive control 



FVew of front panel after modification, showing new dual 
drive and mike gain control. The main tuning knob with 
spinner is the one used on the Triton IV and is a direct 
replacement for the Argonaut knob. The Triton knob is 
available from Ten- Tec for $i, postpaid. 


Fig. /. Wiring the duoI pot. Mike gain: 1 . Yellow wire from 
sideband generator rear socket, pin 2; 2. Green wire from 
sideband generator rear socket, pin 3; 3. Black wire from 
ground lug near sideband generator rear socket. Drive: 4. 2 
grey wires (1 from wiper of S3B, / from R13), 7 yellow wire 
from rt amp , pin 5; 5. White wire from S3B, contacts 2 and 4; 
6. RI 5 to ground. 
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Fig, 2. 


t l* v 


can be grounded lo the pre¬ 
existing lug near the edge of 
the chassis. The dual pot that 
I used was a Centralab 
Fastach® !1 scries snap- 
together unit consisting of an 
F1-25K and R1-25K, both 
taper C-l (linear taper) and 
suitable snap-in shafts. 

10. Double check your 
wiring. Replace the circuit 
boards, being careful to put 
them in the right way, and 
fire up the rig to check it out. 
Ensure that you have the pots 
wired so that clockwise is the 
increasing direction. Adjust 
the meter sensitivity trimpol 
lo give a full scale reading at 
the rated power output. 

11. Replace the covers 
and knobs. This completes 
the modification. 

Reverse Polarity Protection 
for the Argonaut 

With care, a reverse 
polarity accident need never 
happen. However, anyone can 
have a bad day now and then, 
and enough Argonaut owners 
have blown up their rigs with 
reverse polarity that Ten-Tec 
has a pre-packaged kit that 
includes replacements for 
everything that pops when 
the Argo is powered up back¬ 
wards. 

There are two approaches 
to reverse polarity protection. 
The quick and dirty way is to 
install a silicon rectifier diode 
between the center pin of the 
power jack and the junction 
of C44 (1000 uF 16 V) and 
the black wire. The diode 
should be conservatively 
rated (3 A 50 piv will do) and 
installed with the cathode 


5 I A 

0 * * 


N 


♦ 


DIODE 

1& VtP iV4MIN: 

Hi- 


:ci6 


S tA 



■®-ia - 

i " 


Fig. 3. 
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Detail showing the dual pot after installation. As can be seen y there Is plenty of room for the 
larger poL The solder lug at center bottom Is factory installed and provides a perfect place to 
ground R15* 




_h 

r 


auxiliary 

+l2 VOLTS DC 




united 


made 


SFVTcZ EC ' INC * 

sevierville, tn 

37862 



IN 


STATES of AMERICA^ 


Rear panel view shoving the location of the fuse post. 
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Argonaut speaker as modified by homemade “L " bracket and 2 pin plug and socket set (Radio 
Shack #274-342), allowing cover to be detached for added convenience while working on rig. 




A good low resistance connection to a car battery being used as a power supply is important, 
especially if you are powering a high current load device such as the Fen-Tec 405 Linear. A 
good way to get such a connection is with a battery post damp with stud and wing nut 
terminal. Sit own here is a Belden #7495 from a NAPA auto parts jobber. A simitar item is 
available in the Sears catalog. 


(banded) end toward the + 
side of C44 as shown in Fig. 

2 . 

The drawback to this 
method is the approximately 
.7 V forward voltage drop 
exhibited by silicon diodes. 
When operating on weak bat¬ 
teries or other marginal 
power sources, this voltage 
drop could cause chirp or loss 
of VFO voltage regulation. 

A better approach, offer¬ 
ing more protection to the 
rig, is the method used in the 
Model 405 linear and other 
models in the Ten-Tec line. 
The power lead is fused and 
the fuse is followed by a 
reverse biased diode between 
+ and ground, as shown in 
Fig. 3. Under conditions of 
correct polarity, the diode 
has no effect, but if polarity 
is reversed, the diode con¬ 
ducts heavily and blows the 
fuse. 

It would be possible to 
install the diode inside the rig 
and make up an in-line fuse 
power cord, but a neater 
installation results from the 
use of a panel mount fuse 
holder. The space available 
for mounting is tight, so 
select a fuse holder that does 
not stick too far behind the 
panel (a Radio Shack 
#270-364 is satisfactory). 
The mounting location is 
slightly to the left of the 
power jack. It will be neces¬ 
sary to remove the top and 
bottom covers and the end 
piece closest to the power 
jack. Also, remove the screw 
that holds the receiver output 
trimmer strip and swing the 
strip up out of the way. 

A I/ 2 " hole is needed for 
the fuse holder. Use of a 
Greenlee punch will minimize 
the amount of metal chips 
that fall inside the rig. You 
may have to snip the edge off 
the bakelite plate on the 
power jack to provide 
clearance for the fuse post. 

Run a wire from the 
center pin of the power jack 
to the side connection on the 
fuse holder. Connect the + 
side of C44 and the black 
wire to the end connection 
on the fuse post, and place 
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the diode (at least 3 A 50 piv) 
in parallel with C44. The 
diode's cathode (banded) end 
goes to the + side of C44 and 
the other end goes to the 
grounded lug on the terminal 
strip where the - end of C44 
grounds. 

Shake out the drill chips 
and swing the trimmer strip 
back down and replace its 
screw. Check to make sure 
that none of the bare wires 
from the trimmer strip are 
shorted to each other or to 
anything else. Reinstall the 
covers. 

Put a 1 A fast blow fuse in 
the holder. Under no circum¬ 
stances should you use a slow 
blow fuse; to do so might 
result in the diode popping 
before the fuse does. Since 
the Argonaut does not 
actually draw a full 1 A of 
current, a 1 A fuse allows 
enough headroom to power 
small, low current accessories 
such as an audio filter and 
crystal calibrator from the 
rear panel auxiliary power 
jacks. * 



Converting Kings KC-89-66 BNC Video Termination into a QRP dummy bad. Left is stock unit 
with 75 Ohm % W film resistor. Middle shows installation of 51 Ohm 2 W carbon resistor. 
Because of the 2 W resistor's larger bad size, it is necessary to enlarge the hobs in the center pin 
and case. Right is assembled unit Because of the heat sink effect of the case, the dummy load 
can handle up to 5 W for short periods. 


IN WIRE- WRAPPING 



fe HAS THE LINE.. 


HOBBY-WRAP-30 WIRE WRAPPING. STRIPPING, UNWRAPPING TOOL FOR AWG 30 (.025 SQUARE POST) 
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James C. Berets WA1 UOU 
33 Arrow Head Drive 
Stem ford CT 06903 


y.r c i 
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]40 PR I £ I "WATTS * " \Pk I 
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AMATEUR RADIO STATION LOG BOOK■ HOW MANY PAGES7 2 

A) INPUT POUERfUAtTS >1 180 

A3 INPUT POMERf PEP I 7 0fl0 

YttJR FIRST NAME? JAMES 

FIRST 6 LETTERS OF LAST MAMET BERETS 

NEXT 6 LETTERS OF LAST NAME7 

FIRST 6 LETTERS OF CITY MAME? 5TAMF0 

NEXT 6 LETTERS Of CITY NAME7 RD 

STATE? CONN* 

CALL? Vi A1 UOU 

&sos per page? a 
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A fter reading the article 
by Robert Hatch 
W0TBL (73, Holiday, 1976, 
page 84) on the use of a 
computer to print log sheets, 
1 decided that this sort of 
project was one which I 
might pursue. Unfortunately, 
I do not. have access to a 
computer using FORTRAN, 
haven’t the foggiest notion of 
how FORTRAN IV works, 
and was reluctant to impose 
on people who do. However, 
I have just finished a half-year 
course in BASIC pro¬ 
gramming on the PDP- 8 /e and 
decided that this was more 
my speed. This final fact 
placed the objective within 
my grasp. 

a ' ■ | I i 

The program, as shown in 
Fig. 1, is relatively straight¬ 
forward for anyone familiar 
with BASIC, Almost alt 
commands in the program 
have been abbreviated to 
their three letter abbrevia¬ 
tions. The back slashes allow 
more than one com- 
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mand to be placed on a line. 
Inputs are provided for the 
number of QSOs per log page 
and number of pages desired, 
while string variables are in¬ 
put for the printing at the lop 
of each log page of name, 
QTI-I, and callsign of the 
operator. These inputs allow 
for the user’s own infor¬ 
mation and allow more than 


I 

I 

111 r i 

£ h 

one person to use the same 

I 

I 

iii 11 

5 Fl 

program. 

1 

I 

111 11 

£ R 

I found the elimination of 
a column for "power" 
necessary due to the fact that 

^,00 

Fig. 7. 



standard teletype paper is 
only 8/2 inches wide. Not 
enough room would remain 
for other information if l 
included a column for power. 
Since most people usually use 
the same power on any given 
mode, 1 included the power 
designation at the top of each 
page for CW and voice modes. 
If desired, the power to be 
used could be entered in the 
"other” column. 

The judicious use of semi¬ 
colons, commas, and quo¬ 
tation marks containing a 
number of spaces creates the 
proper spacing in the page 
heading. This technique also 
extends the last name of the 
operator and city name to a 
maximum of twelve char¬ 
acters (string length is a max¬ 
imum of six characters with 
the PDP- 8 /e). 

Obviously, the most 
efficient way to execute the 
program would be on a high 
speed line printer. However, 
it would be just as easy to set 
the computer to its task and 
have it print your log book 
on a TTY while you sleep (if 
you can stand the noise). 

One final note: This pro¬ 
gram is by no means hard and 
fast. It is readily adaptable to 
the whims of the user. From 
this basic (no pun intended) 
format, one could print 
special contest logs to ac¬ 
commodate for special ex¬ 
changes or print a log ex¬ 
pressly for the traffic handler. 
The possibilities are almost 
infinite. ■ 
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CANADIANS! 

Eliminate the Customs Hassles 
Save Money and get Canadian 
Warranties on 1MSAI and S-100 
compatible products 

IMSAI8080 KIT $ 838.00 

ASS. $1163.00 
(Can. Duty & Fed Tax Included). 
AUTHORIZED DEALER 

Send $1,00 for complete I MSA! 
Catalog. 

We will develop complete applica¬ 
tion systems. 

Contact us for further information 

Rotundra 

Cybernetics mAh 

Box 1448, Calgary, Alta. T2P2H9 
Phone (403) 283-8076 
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$699 builds Equinox 100™ 



THE FRONTRUNNER 

Equinox tOO r *V ihn 8001HPU S UKI Bu^ 
computer Lit that s years in front or Altai r ’ 


and I MS At in design runt non and front- 
panel programming capability At S&W, 
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P Q Box 6114 Albany CA 94706 
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3515 Wi 70th Street 
Minneapolis MM 55435 

Upper Midwest 
Headquarters for 

PROCESSOR TECHNOLOGY, IMSAI, 
POLYMORPHIC SYSTEMS, DIGITAL 
GROUP, WAVE MATE, CROMEMCO, 
VECTOR GRAPHICS, TDL, SEALS, 
TARBELL, MICRO DESIGNS, 
NORTH STAR, NATIONAL SEMI¬ 
CONDUCTOR, FAIRCHILD SEMI¬ 
CONDUCTOR, MGSTEK, E&L 
INSTRUMENTS, SAMS, TAR, 
HAYDEN, WILEY, MC-GRAW HILL 


Catalog Free 



NEW! 

«$ 29.95 
DVM K « 


Thanks to a product breakthrough, digital 
voltmeters are available at a bargain price. 
What are you waiting for? 


1) Uses new MotoroU 3^ difcit 

Ffstur^s" dv si chip 

2) Autozero. auiopol*rity with 
minus. 

3} Up to ±0.0S% accuracy. 

4> Over-x f o1taie protect*NO 
JUNK PARTS. Jumbo LED Dis* 

5) Two voltage ranges: tel 99.9 
mV, 0-1.999 V. Attenuators for 
higher ranges available, AC 
volts. Ohms ranges available. 


Add SI SO for postage. CA resident! add 
Si .80 tax. 8uv two and save S3.00 1 
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BITS. BYTES 
S BALONEY I 

Fot all of you non-aficionados of the Computei 
Art. *.. 

BIT — an Electrical signal or logic levei (like 
the 2em or one of the Binary numbering system 
— Motorola's M6ft0O is an 8-bit MPU. 


BYTE a set of eight electrical signals, or 
logic levels (bits) — The MG&00 is capa&Ee of 
addressing 65,000 bytes of memory. 

SALONEY — the state-of the-MPU art that says 
that you must he a trained computer enpert to 
use a Microprocessor in a practical manner. 
Wore and more <i indtviduah ,> are becoming self- 
styled computer 'experts' at home, with their 
o*n MPU kits. They are doing things that others 
said, "couldn't be done." (just because they 
forgot to asH 


NQWS TOUR CHANCE — for only $235.00 (plus 
$5.00 postage and handling) you can order your 
MOTOROLA M680Q MICROPROCESSOR EVALUA¬ 
TION DESIGN KJT f directly from Motorola. 


IPS A COMPLETE KIT - the MEK6SOOD2 K.t 
has all the parts necessary to complete the sys¬ 
tem and get "On The Air/' except for the Pov-er 
Supply, it includes: 
o (1) MC6BQ0 Microprocessing Unit 
a (2) MCM6810 — 128 x 8 Static RAMs 
o (2) MC6820L — PIA's 
* (1) MC6830L — Program ROM 
a tl) MC6S5GL — AClA 
o (2) Printed Circuit Boards 
o (1) MC6S71 — Clock 
o (U 6-Digit Seven Segment Display 
o (l) 24-key Keyboard 
o Complete kit of resistors, capacitors, 
sockets, circuits, etc. AH the parts 
necessary to the system, but the Power 
Supply. 

THE M6B0Q MPU KIT FEATURES 

o 24-key Keyboard 
o 7 Segment Display 
o Cassette Interface 
o EROM Expandable 
o RAM Expandable 
o Wire Wrap Capability 
o Parallel & Serial 
a Interface Capability 
o single 5-Volt Supply Required 
© Layout on Boards 
© Documentation 


IF YOU’RE READY FOR 
A MICROPROCESSOR 
- THE M6S00 IS 
READY FOR YOU! 

Send your order in today 
for one of the most 
powerful MPU Kits on 
the market. Fill in the 
order form below and 
mail it with your check 
to: 

MOTOROLA 
MPU KIT SALES 

Department SM 
P.O. Box 27605 
Tempe, AZ. @5202 
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Motorola Inc. 
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Kenneth J. Hintz VJB4KEQ 
222 Taylor Street 
Fredericksbui g VA 22401 


W hile we are often 
b o mbarded with 
propaganda Ironi Wayne 
Green and the manufacturers 
proclaiming the wonders of 
microprocessors and what 
they can do to automate our 
station or figure our income 
tax, we sometimes overlook 
the problems associated with 
trying to troubleshoot an 
ailing system. There is a good 


as bad as it 


reason for this, based on the 
complexity of the functions 
that are being performed and 
the unavailability of lest 
points within the chip. You 
must be somewhat of a detec¬ 
tive to determine what is 
happening inside From the 
sparse information that is 
available to you externally. 
Fortunately, few ol ihe prob¬ 
lems are found within the 
microprocessor chip itself, 
but that possibility does 
exist. While there may be 
some exceptions to this, it 
has been my experience that, 
if the microprocessor will 
fetch and execute one 


sounds! 


instruction, it will probably 
fetch and execute all instruc¬ 
tions. 

Before starting the 
troubleshooting procedure, it 
is important to note whether 
or not the system is home 
brew or from a manufacturer. 
It is also significant whether 
it has been running and just 
died, or whether it has never 
run properly. While the 
troubleshooting that follows 
is applicable to all of these 
cases, there are certain prob¬ 
lems that can be ruled out, 
depending on the previously 
mentioned conditions. For 
example, if it is a manufac¬ 


tured system that you are 
merely assembling, then it is 
unlikely that it is a wiring 
error on the cards that you 
have purchased. If it is your 
own handwired system, then 
the likelihood is that you've 
forgotten some interconnect 
or connected something up 
incorrectly. 

If the system has been 
running but now fails, the 
problem can usually be traced 
to a faulty bus driver/receiver 
on the data ui address bus. If 
the system is intermittent, 
look for temperature effects 
changing the response of 
memory, or look at that new 
interface or memory board 
that you just hung on the 
system. Much trouble¬ 
shooting can be done by 
merely removing one memory 
or interface card at a time. 

Before continuing, it may 
also be necessary to note 
those minimum pieces of test 
equipment that arc required 
for troubleshooting a system. 
While some rudimentary 
checks can be made with a 
VOM, the system must be 
looked at dy namically with at 
least a 10 MHz bandwidth 
scope. This scope should have 
at least external triggering 
and preferably dual trace. 
Yes, you can look at the 
buses with slower scopes and 
see the tiansitions, but we are 
looking for problems that 
may be associated with 50 ns 
pulses of noise tiding around 
on signal lines, and you will 
never see them without the 
prerequisite bandwidth. The 
microprocessor should also be 
set up with a hai dware restart 
switch connected directly to 
the chip itself (or through a 
peripheral chip designed to 
do this), so that it can be 
repeatedly restarted. The 
reason for this will be evident 
in later discussion. 

There is also one class of 
problem that is not discussed 
here, and that is the passing of 
misinformation by the manu¬ 
facturer, Occasionally, errors 
are made in the manuals, or 
changes are made in the chips 
that cause them to not func¬ 
tion as advertised. This, of 
course, pertains mostly to the 
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Fig. I. Timing diagram for an SOSO A microprocessor. Intel specifies t<j)l as 60 ns minimum, (CY 
as 4S0 ns to 2 microseconds, t<p2 as 220 ns minimum, tD3 as 130ns minimum, and tD2 as 70 
ns minimum. 
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Fig, 2. Scope photograph of an 8080A s fwo pfrtfse dock. The 
top trace is phase one and the bottom trace is phase two . Note 
that the docks are not TTL signals and that they meet the 
timing requirements as outlined in Fig, 7. 


home brew systems. Don’t be 
afraid to call up the local 
field applications engineer for 
the company that made the 
chip and explain your prob¬ 
lem, They are* in general, 
knowledgeable about their 
product, and may have 
actually encountered the 
problem before. If it is a long 
distance phone call, call them 
before they are in the office 
and leave a message with their 
answering service to have 
them call you. It may save 
you quite a phone bill. 

Enough of the boilerplate. 
As with all electronic prob¬ 
lems, beware of the obvious. 
That is, whether it is a micro¬ 
processor that just plain 
refuses to work, or one that 
intermittently fails to execute 
its program properly, start 
with some of the basics which 
are often taken for granted. 

Power Supply Voltages 

The tolerance on power 
supplies is ±5%, or 4,75 to 
5.25 volts for the 5 volt 
supply and I I A to 1 2.6 volts 
for the 12 volt supply. And 
that is a clean five/twelve 
volts and a clean ground line. 
While you wouldn’t expect it, 
most of the digital noise that 
is found is on the ground line. 
It should be the first suspect 
for intermittent faulty oper¬ 
ation, assuming that it has 
never yet worked completely 
right. Adequate current 
reserve in the power supply 
and sufficient bypass capacl- 
tors are required for proper 


operation. As ballpark 
numbers, 10 microfarads per 
twenty chips and 0J micro 
farad (for high frequency 
bypassing that the electro¬ 
lytic can’t handle) near each 
chip that drives signals off of 
the card or over long dis¬ 
tances (e.g., bus drivers) 
should be sufficient. 

Another point to remem¬ 
ber about checking power 
supply voltages is to check 
them at least on the card, if 
not near the chips themselves, 
for two reasons. The first is 
that if a power supply with 
no voltage sensing is used, the 
voltage at the power supply 
may be set to five volts. But, 
because of losses due to the 
high currents and small gauge 
supply wires, the voltage at 
the chips may, in fact, be 
below the 4.75 volts mini¬ 
mum. Secondly, if remote 
sensing is used, the sense line 
may be open, or the regu¬ 
lating circuitry not. operating 
properly. 

Clocks 

To operate properly, 
microprocessors must be 
supplied with dock signals, 
since all of the internal func¬ 
tions are performed syn¬ 
chronously. Not only must 
these signals be present and 
of the proper duration, but 
they also must be free from 
glitches and in the proper 
timing relationship. Fig. 1 
shows a timing diagram for an 
8080 showing a two-phase 
clock. Note that the duration 



Fig. 3. Timing relationship between phase one and synch for 
an 8080A running at a crystal frequency of 9,5 MHz. 


of phase one must be a mini¬ 
mum of 60 ns, the delay 
between the rise of phase one 
and the rise of phase two a 
minimum of 130 ns, and the 
delay between the fall of 
phase two and the rise of the 
next phase one 70 ns mini¬ 
mum. An actual photograph 
of an 8080A's clock signals is 
shown in Fig. 2, While the 
clock was being run at 9.5 
MHz, rather than the maxi¬ 
mum of 18 MHz, it can be 
seen that the minimum times 
are meL A measurement like 
this can not only be made on 
a dual trace, 10 MHz scope 
triggered only by the phase 
one input, but can also be 
done on a single trace unit 
with external trigger. First, 
phase one is displayed and 
checked in terms of glitches 
and minimum pulse width 
and maximum pulse interval. 
The triggering is now set up 
for this signal, and it is moved 
to the external trigger input 
(with the scope triggered 
from this source). Phase two 
is now connected to the 
vertical input and displayed, 
relative to phase one. It may 
make it easier if phase one is 
written in on the face of the 
display with a grease pen. 

Instruction Execution 

We are now assuming that 
the microprocessor is hard 
down and won't do anything. 
First, disconnect all cards/ 
i nterfaces/memory, except 
for Read Only Memory 
(ROM); then program a ROM 
with a jump-to-self instruc¬ 
tion. In the case of an 8080, 


the instruction would be as 
shown in Table 1. it is, quite 
literally, jump (C3H) to the 
address (0000H) which fol¬ 
lows. 

While this can be done 
with other instructions on 
different machines (such as 
those with program counter 
relative addressing), the 
principle is the same: Try to 
get the machine to do the 
minimal amount it can do 
and still keep fetching and 
executing a predictable 
instruction. Now, how do you 
know if it is running? Look at 
the synch signal out of the 
microprocessor, (In the case 
of the 8080, there is one 
synch per instruction execu¬ 
tion.) 

The first check, in this 
case, is to look at the synch 
(see Fig. 3) while the reset (a 
hard reset to the micropro¬ 
cessor through d switch 
closure) is activated. This 
reset should set the internal 
program counter to the 
starting address where the 
first instruction will be found 
(0000H in the case of the 
8080), and the micropro¬ 
cessor will run for one, two, 
or a number of instructions 
and then halt. Each of these 
has a significance. One in¬ 
struction execution (or synch 
pulse) means that the micro¬ 
processor recognized the reset 
and has gone out to fetch the 
first instruction from its 
starting address. If you don’t 
see at least one synch, it is 
probably a microprocessor 
chip problem. If a second 
synch pulse is found, it means 















Fig. 4, Synch pulses showing the effect of a microprocessor 
fetching several instructions and then dying. This can be one 
of the hardest problems to diagnose, ft is usually attributable 
to slow memories. 

that the microprocessor has 


Fig, 5. The top trace is read memory bar (low is true) pulse. 
Address information should be stable during this time. The 
lower trace is an address line showing a solid zero during R W 
pulse one and a one during RM pulse two. 


output an address, and some¬ 
thing has come back. What 
you don't know for sure is 
what actually was read from 
memory. But, you do know 
that it is going out and fetch¬ 
ing. If our dummy instruction 
is being fetched a number of 
limes (this could be into the 
hundreds - see Fig. 4), and 
then dies, this can probably 
attributed to slow memories. 
To test for this, slow down 
the system dock. "How?” 
you say. "It's crystal con¬ 
trolled." first of all, there is 
nothing that says that it has 
to be crystal controlled and, 
second, any ham should have 
miscellaneous crystals around 
that are less than the value 
{preferably Vi) of the crystal 
frequency currently being 
used in the system. Insert the 

Address Contents 

0000Hex 0C3Hex 

1H 00M 

2H 00 H 


crystal, verify that the clock 
is running, and see if the 
microprocessor still dies. If it 
does, we have to look further. 

Address Bus 

Whether we are at the one, 
two, or three or more synch 
pulse stage, it is advisable to 
check the address bus for 
proper operation. We are, of 
course, assuming that the 
ROM with the jump-to-self 
instruction is still in the 
system at the starting address 
of the microprocessor. One 
method of checking for 
proper operation of the ad¬ 
dress bus would be to synch 
to the read memory pulse, as 
this must occur during the 
lime that the address bus is 
stable. In any event, we 
should alternately push the 
restart button and look at 
each of the address lines to 
see that the desired starting 
address is being presented to 
the ROMs during the time of 
the read memory pulse. Fig. 5 
shows a read memory bar 
{low is true) on the top trace 


and an address line on the 
lower trace showing a good 
zero. No read memory pulse? 
Probably a bad CPU chip. 
What you may find is that the 
leading edgt of one of the 
address lines, cither rising ot 
falling, occurs during the read 
memory pulse. Since this 
pulse says that the addresses 
are stable, something is awry. 
Since there should be nothing 
on the address bus other than 
tile microprocessor itself and 
the ROM, the problem is 
probably not excessive 
capacitive loading of the bus. 

More probably, it’s a 
Faulty bus driver /receiver chip 
if one is used, or a short to 
Vcc or ground. A lack of 
noise on an address line is a 
good indicator of a short to 
ground. Usually, one address 
is found to be at fault, and 
this quickly isolates the 
offending chip or shorted 
line. Should all of the address 
lines be pulling to the re¬ 
quired one or zero during the 
read memory pulse time, then 


we must look elsewhere for 
the problem. 

Data Bus 

The troubleshooting ol the 
data bus can be somewhat 
more tedious than the pre¬ 
vious problems, and so it is 
left to last. Part ol the prob¬ 
lem is due to the fact that it 
is a bidirectional bus and can 
be transmitting data either to 
or from the microprocessor. 
Since the bus is bidirectional, 
some means must be main¬ 
tained to keep track ol whose 
data is on the bus at any 
given lime. In a simple system 
this is easy, because the 
microprocessor is controlling 
the bus, and lhe interfaced 
hardware lias only specilie 
times during which it can pul 
data on the bus. 

To digress a moment, al¬ 
though the reader may be 
familiar with TTL (transis¬ 
tor-transistor logic), to under¬ 
stand the concept of a 
bidirectional bus, id-state 
logic must be brought in (not 
at the expense ot open col¬ 
lector buses, but it is easier to 

see what is happening on 
them). Not that under¬ 
standing them is difficult, for 
when it is enabled, a tri-state 
output looks like any other 
TTL signal. When the chip is 
not enabled, the output 
assumes a high impedance 
state. Referring to Fig, 6, it 
can be seen that the normal 
TTL output is a totem pole 
arrangement of two tran¬ 
sistors, one of which is nor- 


Table I 



Fig, 6, Schemata diagram of a Signetics 74125 quad bus buffer gate with tri-state output. 
During the tri-stale condition, both output transistors are in the high impedance state. 



















































































Fig, 7. The top trace again shows the read memory bar (RM) 
puise to allow proper interpretation of the data bus informa- 
tion on trace two. Note that during the first two RM pulses 
the data bus line shows a good one, but during the third RM 
puise the line shows neither a good one nor a good zero, 
indicating that the microprocessor was addressing nonexistent 
memory or the memory at that location was malfunctioning 
and putting nothing on the bus. 


mally on while the other is 
off. In fact, what accounts 
for the large noise spikes in 
TTL circuitry is that for 
nanosecond periods of time, 
both transistors may be on, 
causing a direct short to 
ground from Vcc. Looking at 
it binarrly, there is only one 
other possible state for the 
two transistors, and that is 
with both of them off. In this 
case, looking back into the 
output of the tri-state device, 
we sec a high impedance to 
both ground and Vcc and, 
hence, a very low loading of 
the data bus. 

tn Lhe simple case of our 
lump-to-self instruction, the 
microprocessor releases con¬ 
trol of the data bus during 
the read memory pulse (and 
slightly before and after). It is 
this pulse (read memory) that 
is logically combined with the 
decoded address on the ad 
dress bus to provide a chip 
enable signal to the ROM so 
that its tri-state output is 
enabled and the next instruc 
tion put onto the data bus. 
So the first thing we must do 
is to look at the pin on the 
ROM for the chip enable to 
see if it is, in fact, being 
enabled. A lack of a chip 
enable signal says that the 
problem can now be localized 
to the chip-select decoding 
circuitry. If it is present, we 


continue by looking at the 
data bus, bit by bit, in synch 
with the read memory puise. 
(At least one should be gen¬ 
erated each time the micro¬ 
processor is reset.) While it is 
typically the case that all of 
the data lines are pulled high 
(through externally supplied 
pull-up resistors) so that they 
go to a known state while 
they are not being enabled, 
this is not required, and you 
may see a data bus without 
them that looks like Fig. 7. 
Note that the information on 
the bus is only valid during 
the read memory pulse time, 
so both signals must be dis¬ 
played, or at least synched. 
Check, as with the address 
lines, to see that the data is 
fully a one or a zero during 
the time that the read mem¬ 
ory pulse is there. Fig. 7 also 
shows the effect of nothing 
being on the bus during a 
read memory pulse. | During 
the third read memory bar 
(low is true) pulse, the data 
bus is neither high nor low.] 

If All Else Fails 

About the only thing left 
that can give you fits is an 
unpredictable interrupt being 
forced onto the micropro¬ 
cessor through a faulty inter¬ 
rupt controller, an interrupt 
line that is going low, or one 
that is not tied high through a 
resistor (allowing noise to 



Fig. 8. The top trace is phase one of the clock and the bottom, 
the synch pulse of a normally operating system. Time between 
synch pulses will vary, depending on the instruction being 
executed. 


pull it low). Check all inter¬ 
rupt lines for noise. If the 
chips are mounted in sockets, 
remove them, use solvent, 
and reinsert them to allow for 
a possible faulty intercon¬ 
nect. The same goes for the 
insertion of the board into its 
socket. This can be a great 
source of intermittent aggra¬ 
vation, when it dies every 
twenty minutes and then 
starts up with no problems. 
Another somewhat elusive 
problem is changing chip 
parameters with an increase 
in temperature, especially if 
the device is being run at 
close to its rated speed. 

So, let’s assume that life is 
not being cruel to you, and 
the first time that you put 
the jump-to-self instruction 
in, the synch pulses look like 
Fig. 8, and everything else 
appears to be operating nor¬ 
mally. Now is the time to put 
your rudimentary monitor 
program ROM back into 
memory and see if the 
monitor functions (e.g., reads 
memory, changes registers, 
etc.). If not, recheck with a 
scope all of the address lines, 
data lines and interrupt lines. 
After a while, you can tell 
when a line looks correct, 
even without doing all of the 
synching, etc. You may want 
to still check them while you 
synch with the read memory 
pulse to check for a slowing 
of the response of the address 
and data buses due to capaci¬ 
tive loading increases when 


additional ROMs are added. 
If you don't have a small 
monitor program, put in the 
minimum amount of software 
and interface that you need 
and see if it will work. Slowly 
add interfaces and memory 
until the problem occurs. If 
you are lucky, you should be 
able to look at each of the 
address and data lines and see 
the one that is degraded by 
the malfunctioning board. If 
those show nothing, look on 
the most recently inserted 
interface/memory board to 
ascertain if signals are getting 
through to it. Perhaps it is 
being enabled all of the time, 
or conversely, never, due to 
faulty logic on the board. 
Hopefully, the insertion of 
boards one at a time will 
point out the defective board, 
and a look at all of the lines 
going to that board will give 
you a starting place for 
troubleshooting. 

Read the Manual 

Since you probably 
plugged the thing in before 
you really understood it, and 
it (miraculously) worked, or 
it worked after you only read 
half of the book, read the 
other half. Experience has 
shown that the micropro¬ 
cessor is probably not run¬ 
ning because you forgot to 
read footnote number three 
at the bottom of page sixty- 
seven, which says that pin 
five of board six must be 
grounded for proper opera¬ 
tion. ■ 
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An exceptional price on an applications oriented 6503 based 
microprocessor system featuring: 

• IK bytes RAM locations (512 bytes supplied) 

• IK bytes ROM locations (256 byte monitor included) 

• 2*8 bit input ports 

• 2 - 8 bit output ports (1 latched, l buffered) 

• 24 key touch operated keypad (used by the monitor to allow 
entry" and execution of user programs - also user definable.) 

• 2 - latched seven segment displays (used by monitor to display 
memory location and contents - easily user programmed) 

• Optional cassette interface ($22* 50) fits entirely on the 
processor board. 

THE IDEAL. LOW COST SOLUTION TO IMPLEMENTING ALL THOSE 
WILD COMPUTER BASED CONTROL SYSTEMS YQITVE SEEN BREAMING OF! 

PAIA software currently available or under development includes: 

• Electronic music synthesizer interface, 

• Home applications package including: Multi-zone fire & 
burglar alarm, real time clock, energy" saving heat/air 
conditioning control, computer generated "door-bell", 

• Model railroad controller 

• More. 



8700 COMPUTER/CONTROLLER KIT.$149.95 

{requires 5v, @ 1.2A.; 12v. ® 150 ma.) 


.\\s° 


3.V 


aiiabte 

tet 3 


Shipped direct to you by PAIA (add $3.00 postage & handling) 

DETAILS ON m KITS IN OUR FREE CATALOG.WRITE FOR IT TODAY! *“ Co^ 

.. OR PHONE OUR 24MR DEMO ORDER LINE ( 405 ) 8437396 BAC&MC 0R0ERS ALSO ACCEPTED 


at 



JtBTE 

* TeS po ELECTRONICS, INC. 
Dept. 7-H 1020 W. Wilshire Blvd. 
_Oklahoma City. OK 73116 



HOBBY WRAP 
MODEL BW 630 


Bal tery 

wire 

wrapping 

too) 


complete witl i nri 

AND St.EEVt 


wire wrapping center 


RIBBON CABLE 


DIP 1C INSERTION 
TOOL WITH PIN 
STRAIGHTEN ER 

MODEL 
INS-1416 


DIP SOCKETS 


PRE-CUT 

PRE-STR1PPED WIRE 




MINIMUM ORDER $25.00. SHIPPING CHARGE $1.00. N.Y. CITY AND STATE RESIDENTS ADD TAX 


WIRE WRAPPING KIT 


UftHHtillt! Nil UUI 




$ 15.45 


OK MACHINE AND TOOL CORPORATION 

3455 CONNER STREET. BRONX. NEW YORK. N.Y. 10475 U S A. 

PHONE (272) 094 0600 TELEX NO 125091 
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• Booming 25 watts output power 
@ 14v DC input 

• Separate controls for independent trans¬ 
mit and receive frequency selection 

• Switch for lock-in of pre-selected fre¬ 
quency pairs allows one-knob operation 

• Supersensitive dual-gate MOS FET in 
receiver head end 

• Backlighted for night operation 

• Factory-installed, front panel mount 12 
digit, alpha-numeric tone encoder 







GTX-200T 

find- 146.94 MHi) 


* 249 95 


Features Like These Make Genave 
The FM Transceiver For You! 


The G~X-200T is only one of the superior 2-meter 
transceivers in Genave's complete line of American- 
made amateur radios. 

All Genave gear is carefully handcrafted under the 
strictest quality control conditions in a facility in¬ 
spected and approved by an agency of the federal 
government for the production of precision aircraft 
navigation and communication equipment. 

And, all Genave amateur FM transceivers are an 
unprecedented value because you order factory 
direct eliminating middlemen profits! 


Each Genave unit has 10.7 MHz first IF and 455 
KHz second IF filters for high selectivity, with RF out¬ 
put stages VSWR protected. In addition. Genave 
units are unusually lightweight, with fully transis¬ 
torized integrated circuitry. 

Standard features include netting trimmers for each 
transmit crystal and single circuit board designs 
which permit easy modifications. 

So, take a good look at the GTX-200T and other 
Genave amateur gear. Then fill out the coupon be¬ 
low—better yet. call collect: 317+546-7959, today! 




GTX-2 

2 meter FM, 10 channels, 25 
watts with pushbutton frequen¬ 
cy selector (incl. 146.94 MHz) 

□ *189 ,S 


GTX-200 

2 meter FM. 100 channel 
combinations, 25 watts find. 
1*16.94 MHz) 

□ *199 95 




GTX-200T 

2 meter FM, 100 channel 
combinations, factory-installed 
front panel mount 12 digit ah 
Dtia-numeric tone encoder. 

□ *249 95 




4141 Kingman Drive 
Indianapolis, IN 46226 
Phone-in orders accepted 
317/546-1111 


Name 


Address 


City 


State A Zip 


Amateur Call 


n Personal Check 


Payment by: 

□ Certified Check / Money Order 

□ C,Q.D. Include 20% down 

Note: Orders accompanied by personal checks will require about 
two weeks to process. 

20 % down payment enclosed. Charge balance to: 


O BankAmericard #_ 
O Master Charge #, 
□ Interbank ^_ 


Expires, 


Expires. 


Expires. 


IN residents add 4% sales tax: 


All orders shipped post-paid within continental U.S, 


738 


GTX-10S 

2 meter FM, ID channels, 
10 warn (Xtais rot in¬ 
cluded) 

□ *149 9S 


GTX-1 

□ *249 95 

GTX-1T 

□ *299 95 


Hand-held, 2 meter fm, a onanntn* 
1.0 watts, GTX-1T with 'acto'y In 
stalled ;one encooef 



Add $4 per radio for Shipping, Handling & Crystal Nettie? 

ACCESSORIES 

□ Ringo Ranger ARX-2 6 db 2-M Base Antenna $29.95 

□ lambda/4 2-M and 6 M Trunk Antenna _ $29.95 

□ TM Tone Encoder Pad ..... $59.95 

O TE-ll Tone Encoder Pad ___....._._ $29.95 

□ PS-1 Regulated AC Power Supply for use with all 

makes of transceivers 14 VDC-7 amp ___ S69.95 

and the fallowing standard crystals 
@ $4.50 each „ .. .$ _ 

Non-standard crystals 

@ $6.50 each: _ 


ACCESSORIES FOR GTX-1 and GTX-1 T 

□ PSI-1B Optional Nicad battery pack .... $29.95 

□ PS-2 Charger for GTX-1(T) battery pack _ $39.95 

□ GLC-1 Leather carrying case ___ $12.95 


□ TE-fll Tone Encoder (for use with GTX-1) 


S49.95 









































































Super DVM 

uses the MCI4433 and LCD 


Tim Ahrens WASVQK 
2200 Sorrer Tree Ct. 

Austin TX 78744 

I have, for a long time, 
wanted to replace my old 
reliable Simpson 260 due to 
its rapidly deteriorating con- 
dition. My first thought, 
thanks to some free samples 
from various companies, was 
to go the route of a voltage to 
frequency converter. Well, by 


the time l decided to start 
development on it, I had been 
transferred to Austin, Texas, 
where I was introduced to the 
new Motorola chip, the 
MCI 4433 analog to digital 
converter (DVM) chip. My 
first attempt was an LED 
version, with limited func¬ 
tions (volts only). The cur¬ 
rent demand on the batteries 
was not too bad - about 60 
mA. With nicads, this could 


be taken quite easily. But, 
wanting to expand my hori¬ 
zons and to know what 
makes those funny liquid 
crystal displays work. ! 
decided that the next volt¬ 
meter would contain only 
devices which wouldn’t suck 
up all the juice out of the 
batteries. Before we get into 
the actual circuit construc¬ 
tor, let’s start from the lop 
with design theory. 


The Display 

The operation of a field 
effect liquid crystal display 
depends on changing the 
optical properties of a liquid 
crystal by applying an electric 
field. The best short descrip¬ 
tion of a liquid crystal is that 
it is an ordered fluid. Crystals 
of this type (liquid) which are 
used in displays belong to a 
class called nematk; fluids of 
this type consist of cigar- 
shaped organic molecules 
with the long axis of each 
molecule pointing in the same 
direction. There are three 
main types of chemicals 
which arc used in displays. 
These arc Schiff-bases. esters, 
and biphenyls. At the present 
time, the Schiff-bases are the 
best choice for displays, 
taking into consideration 
switching times, reasonable 
threshold voltages, lifetimes, 
good temperature ranges and 
expense. 

The Motorola MLC 400* 
is constructed from two 
pieces of glass coated with 
transparent indium oxide 
conductors. These conductors 
are shaped to form the seg¬ 
ments of a numeric display. 
The glass surfaces are also 
specially treated to align the 
liquid crystal molecules in a 
particular direction. Align¬ 
ment is parallel to the plane 
of the glass, with the align 
ment direction of the top 
rotated 90° relative to the 
alignment of the bottom 
plate. This causes the liquid 
crystal molecules in the ceil 
to assume a twisted orienta¬ 
tion, when viewed from top 
to bottom. The plane of 
polarization of plane- 
polarized light will follow this 
twist and emerge from the 
cel! rotated ninety degrees. 
Thus, if the cell is placed 
between crossed polarizers, 
the polarizers will transmit 
light. Where an electric field 
is applied, the liquid crystal 
will align parallel to the field, 
twist will be destroyed, and 
that portion of the cell will 


'From Motorola Communications 
Engineering Bulletin #42. Moto¬ 
rola Field Effect Liquid Crystal 
Displays — A liyhl look. 
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appear dark between crossed 
polarizers. Now t bet you 
didn’t think all of that could 
tit inside a watch case, did 
you? 

The MCI 4433 

The MCI 4433 is a high 
performance, low power, 3Vi 
digit A/D converter com¬ 
bining both linear CMOS and 
digital CMOS circuits on a 
single monolithic IC. The 
chip is designed to minimize 
use of external components. 
With two external resistors 
and two external capacitors, 
the system forms a dual slope 
A/D converter with auto¬ 
matic zero correction and 
automatic polarity. The 
MCI 4433 is ratio-metric, and, 
by itself, may be used over a 
full scale range from 199.9 
millivolts to 1.999 volts. 
Systems using the MCI 4433 
may operate over a wide 
range of power supply volt¬ 
ages for ease of use with 
batteries. In addition to 
DVM/DPM applicati ons, the 
MCI 4433 finds use in digital 
thermometers, digital scales, 
remote A/D, A/D control 
systems, and MPU systems 
and has an input impedance 
of greater than 1000 
megohms! 

This A/D system performs 
a ratio-metric A/D conver¬ 
sion; that is, the unknown 
input voltage, Vx, is mea¬ 
sured as a ratio of the refer¬ 
ence voltage, Vref. There for e, 
a full scale voltage of 1,999 V 
requires a reference voltage of 
2,000 V, while a full scale 
voltage of 199*9 mV requires 
a reference voltage of 200 
mV* Both the Vx and Vref 
are high impedance inputs* 

0K f now that we have 
gone through the dry stuff, 
let's dig into the actual meat 
of the article. 

The circuit in Fig* 3 per¬ 
forms parameter-to-v ullage 
conversions, scaling and func¬ 
tion switching. The ac/dc 
DPST switch changes the 
input path and the signal is 
then fed into the MCI4433. 
A 10 megohm voltage divider 
consisting of three precision 
resistors provides 2, 20, and 
200 volt ranges. Three preci¬ 
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Fig. 7. 


sion shunt resistors are con¬ 
nected directly from the 
input to ground, providing 1 
A, 200 mA, and 20 mA 
scales. 

The resistance scales are 
established with calibrated 
current sources using the 
MC78L05 and MC79L05 
voltage regulators. A stable 5 
volts above the minus supply 
is produced by the 78L05 
positive regulator. The cur¬ 
rent sources are simple base 
emitter biased transistors. A 
2N930 with a guaranteed 
beta at 1 microamp is used 
for the 2 megohm scale, and 
an MPS6513 is used as a .1 
mA source for the 20k Ohm 
scale. Each is adjusted by a 
single ten-turn pot. The 200 
Ohm scale current source uses 
a 79L05 negative regulator. 
Its input is connected to the 
negative supply and a scaling 
resistor is placed between the 
common and output pins. 
When not in use, this circuit 
draws only a few microamps 
of bias current, even though 
it sinks 10 mA when mea¬ 
suring a connected load. All 
current sources are biased 
from the minus supply to 
increase battery life; thus, all 
resistance scales produce a 
negative sign on the display. 

When I first was bread- 
boarding the circuit, 1 took 
the minus supply for the 
input circuitry from the 
common -6.2 V bus. The only 
problem with this is that the 


78 and 79L05 regulators 
require about 2 to 3 volts 
over the output voltage to 
work properly. Thus, the 
regulators wit! require at least 
7 to 8 volts on the input to 
give 5 volts on the output. No 
wonder I was getting funny 
readings! For this reason, I 
recommend the use of 9 volt 
batteries. Note that absolute 
maximum voltages on the 
MCI 4433 are + and - 8 V, so 
be sure to drop that portion 
of it somehow. 


The real substance of the 
project is shown in Figs. 1 
and 2. Three MC14543N 
LCD latch/decodcr drivers are 
used to demultiplex, decode 
the three digits and drive the 
LCD. The half digit and 
polarity are demultiplexed 
with the MCI 401 3B dual D 
flip-flop. Since the LCD 
requires an ac signal across it, 
the low frequency square 
wave drive for the LCD is 
derived from the MCI 4024 
binary counter, which divides 



Fig. 2. For V full scale = 199.9 m V, set Vref = 200 m V and R1 
to 27k fl. For V full scale = 1.999 V ; set Vref = 2 V and RJ to 
470k si 
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Fig. 3. 



Fig. 4. Power distribution. Set RI for an output voltage of 2 
V. It must be accurate and with load connected. Any zener 
diode of equivalent value may be used. 


the digit idea output from 
ilie A/D. Although this is a 
convenient way to obtain the 
required square wave, it is not 
necessary to take it from 
here. The frequency should 
be about 4 kHz, as this will 
provide for ihe best contrast 
on the display unit. This low 
frequency square wave is 
connected to the backplane 


of the LCD and to the indi¬ 
vidual segments through the 
combination of the output 
circuitry of the 543B and the 
exclusive OR gates at the 
outputs of the 01 3B. All of 
the decimal points are tied to 
PI I through a 1 megohm resis¬ 
tor, and, to display a particu¬ 
lar DP, it is switched to PH. 

The overrange pin (i 5) 


30pF 



goes low when Vx exceeds 
Vref. It is normally high. The 
543B> require a ground on 
pins 7 (blanking) to display. 
In our case, the ground is 
actually the most negative 
supply (to get the maximum 
amount of voltage swing on 
the output). This normally 
high OR pin on the 433 is 
tied to a PNP transistor, 
which is tied between -V and 
+V. In its normal slate, the 
transistor is not conducting, 
thus allowing the -V to be on 
the collector. When the input 
goes low, indicating an over¬ 
range condition, the transis¬ 
tor conducts and places a 
high (+) on the blanking 
input of the 543s, thus blank¬ 
ing them. Note that the Rrst 
digit has no provision for 
blanking. 

In my version, l wire- 
wrapped the LCD socket and 
the 543B$. t did this for a 


couple of reasons, i he first 
reason is because the pins of 
the socket of the LCD are 
very close together, and I 
didn't want to hassle with the 
artwork. The second reason is 
that my wife gave me a 
hobbywrap tool for Christ¬ 
mas, and l wanted to try it 
out. It would, of course, have 
been permissible to etch the 
whole board, but l elected to 
go with the wire-wrap meth¬ 
od. 1 later found out that 
Teledyne Kinetics, the maker 
of the LCD socket, also 
makes a socket that would 
allow construction on a single 
board. 

Calibration 

The first thing to do in the 
way of calibration is to set 
the reference voltage. Note 
on the schematic that it can 
be set up for 2 volts or 200 
mV full scale. I recommend 
that it be set for 2 volts due 
to possible noise problems, 
but, even with the 2 volt 
scale, it can be read to .001 
volt. Be sure to be accurate 
with this reference voltage, as 
the accuracy of the entire 
instrument depends upon it. 
A short word about the 
quality of components used 
in the frequency determining 
resistors and capacitors, 
especially in the capacitors. 
These .1 uF caps should be of 
the high quality polyester or 
mylar. Using cheap caps here 
can lead to inaccurate read¬ 
ings. 

if you used precision resis¬ 
tors for the voltage divider 
network, the next Step is to 
calibrate the Ohms scales 
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Fig. 6. Diagram of MLC400 liquid crystal display. Use connector I'eledyne Kinetics S202U, 
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Fig. 5. Decimal point switch¬ 
ing. To energize DP, tie line 
to PH. 

against known resistance 
values. Just tweak the control 
until the correct value is dis¬ 
played. tf you used pots in 
place of the precision resis¬ 
tors (in the interest of saving 
money), you must set these 
up. The way to do this is to 
get a calibrated voltage 
source. Set the voltmeter to 
the 200 volt range, and adjust 
the 100k pot for a correct 
reading on the meter with 
about 90 to 1 20 volts applied 
to the input. Watch out, as 
the 433 doesn’t really like all 
that voltage, especially if it is 
applied directly to the 2 V 
scale. It might blank out 
forever! After you have cali¬ 
brated the 200 volt scale, 
don't touch that pot again. 
Apply about 16 volts to the 
input, and adjust the 900k 
pot for a correct reading. 
Next, do the same thing for 
the 2 volt scale, using the 
appropriate voltages. After 
this, you will probably have 
to touch each of the pots up, 
as each will interact with the 
other. With a little time, you 
can save yourself a little 
money, and probably have a 
more accurate meter than if 
you were to buy precision 
resistors! 

There are a few things 
which you should be on 
guard for, and those are in 
the area of the ac detector 
circuit. Since this is essen¬ 
tially an amplifier/detector 
circuit, anything that is 
placed on the input will show 
up as a dc potential on the 
output. This little lesson was 


painfully shown to me, as the 
ac detector circuit took more 
time to refine than did the 
rest of the DVOM. On the 
switch assembly, I ran the PH 
and PH lines with unshielded 
wire. This was a real no-no, as 
the input is a very high 
impedance, and therefore 
doesn't take very much to 
drive it. So, a little shielding 
and careful placement took 
care of it. 

To calibrate the ac scale, 
the easiest way is to set up 
the voltmeter to the 200 volt 


scale and the measure the line 
voltage of your house. II it 
does not read correctly, turn 
the pot until it does. 

Another little hint - be 
sure not to hook up the 
analog ground to chassis 
ground as if you are measur¬ 
ing current in a high voltage 
circuit. This will place a high 
potential on the bare metal 
chassis. In my DVOM, the 
chassis is floating and not 
connected to anything. At 
the present time, 1 do not 
know where the display unit 
can be purchased, but a rough 


price estimate for it would be 
about $14.00. The chip is 
available from Tri-Tek for 
$18.95. 

PC boards for a basic 2 V 
DVM using LEDs can be 
purchased from Dactron, Inc. 
12609 Bfackfoot Trail, 
Round Rock TX 78664. 

In addition to this basic 
Vh digit 2 volt LED DVM, 
this company is coming out 
with the following items: 
plug-in board with full func¬ 
tion, autoranging capabilities, 
LCD version, and a digital 
thermometer. ■ 
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Fiq. 1. Amplifier system. 


Norman B. Watson W6DL 
550! Via Del Valle 
Torrance CA 90505 


rTl he ultimate station, 
J. from the viewpoint of 
most of us, would be one 
located on a hill remote from 
noise sources, having 
separate, large, highly 
elevated antennas for each 
band. The ham shack would 
contain a separate kilowatt 
transmitter for each band, 
p re tuned and correctly 
matched to its separate 
antenna by means of an rf 
bridge, and ready for instant 
use. Unfortunately, not many 
of us can afford such an 
arrangement. 


This article describes a 
compromise available to all 
who have the desire and per¬ 
severance to learn and build. 
This is a kilowatt linear 
amplifier of highly efficient 
and conservative design em¬ 
ploying band change by the 
simple actuation of three 
switches. In its design, space 
has been conserved; however, 
size has not been restricted at 
the expense of efficiency, 
reliability, or signal quality. 

Quite common in the 
1930’s and 40's was the push- 
pull output circuit using two 
tubes, a balanced tank circuit, 
and link coupling, well 
known for its high efficiency 
and for cancellation of even 
order harmonics. The 
grounded grid circuit was 
known but not commonly 
used. In this amplifier, the 
balanced tank circuit is 
adapted to use with a single 
4-1000A tetrode, used in a 
grounded grid, grounded 
screen circuit with link 
coupling. Harmonic distor¬ 
tion products are minimized. 
Efficiently tuned and cor¬ 
rectly matched Input circuits 
are used to improve signal 
quality and reduce drive re¬ 
quirements. The 4-1Q00A is 
run at an efficient plate 
voltage and loafs at a kilowatt 
dc input. 

System 

Fig. 1 is a block diagram 
showing the functional ar¬ 
rangement of units for power 
supply, signal amplification, 
and antenna matching. The 
amplifier input and output 
circuits are continuously 
tunable across the 80, 40, and 
20 meter bands. A tuned link 
for each band feeds the out¬ 
put to separate antenna 
tuners for 40 and 20 meters, 
which in turn feed 95 Ohm 
balanced coaxial lines. Tlie 50 
Ohm unbalanced input, to the 
antenna tuning unit is fed 
straight through on 80 meters 
to a 50 Oh in unbalanced line. 

Sixty seconds is allowed 
for filament heating before 
high voltage is applied. For 
tube protection, the high 
voltage is removed from the 
tube when plate current ex- 
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Amplifier panel showing controls, 80 meter tune at top, 80 
meter link tune extreme left, 20 meter tune and 40 meter tune 
centered left and right of plate bandswitch with screwdriver 
adjust link tune between plate knobs. Cathode band select at 
lower right. Meters from left to right are plate current, grid 
current, and filament voltage. 


cecds a value which has been 
preselected by the operator. 
Simultaneously, exciter drive 
is transferred to the antenna 
tuner (still correctly matched 
to the exciter output) and the 
VOX relay is rendered in¬ 
operative. The sixty-second 
time delay then recycles, the 
antenna is transferred back to 
the amplifier, and plate 
voltage is reapplied together 
with exciter drive. If a fault 
continues to exist, the system 
will continue to recycle until 
operator intervention occurs. 

A large capacity heavy- 
duty blower is contained in 
an enclosed box at the 
bottom of the amplifier 
cabinet. An air filter is pro¬ 
vided. Air from the blower is 
discharged into a plenum 
chamber and thence through 
a flexible hose to the pres¬ 
surized amplifier chassis. 
Separate meters provide full 
monitoring of the tube 
voltages and currents. The 
system is contained in a 23" 
wide by 24" deep by 62" 
inch high metal rack cabinet 
mounted on casters. Total 
weight is 450 ibs. Cost, in¬ 
cluding 2 4-IOOOAs, is $350. 

Input Tuned Circuits 

The input circuits are 
shown in the fig. 2 sche¬ 
matic. Table 2 contains the 
values of alt components and 
the number of turns for 
inductances. The input cir¬ 
cuits are series tuned by 
means of small broadcast 
type variable capacitors. Vari¬ 
able capacitors provide a 
straightforward method of 
correctly adjusting the net¬ 
works to a correct impedance 
match between the line and 
the cathode to grid load of 
the tube at the selected 
resonant frequency. Consider¬ 
able interaction exists be¬ 
tween components of the 
tube input circuit, and fixed 
capacitors are not recom¬ 
mended as a means of estab¬ 
lishing correct tuning. The 
input capacity of the 
4-IOOOA is a nominal 27 pF 
and series tuning works well 
in this application. Qs of the 
tuned circuits vary from 1.5 
to 3, and once the input 


circuits are tuned to the band 
center (or other selected fre- 
quenev}, they need not be 
readjusted. The 20 and 40 
meter coils arc number 14 
DCC (double cotton-covered) 
wire, close wound on Wi" 
diameter coil forms. The 80 
meter coil is number 22 DCC 
wire wound on the same size 
form. The input line winding 
is wound on top of the 
cathode winding starting at 
the cold end of the coil, 
which is the end to be con¬ 
nected to the tuning 
capacitor. Allow enough 
dangling wire to make con¬ 
nections to the tuning 
capacitors and to the selector 
switch 51. 

The only practical means 
of evolving the input tuned 
circuits was found to be one 
of cut and try. Originally, the 
input circuit values were cal¬ 
culated for Qs of two, and a 
complete subassembly con¬ 
sisting of the three coils, six 
tuning capacitors, and switch 
SI was built up on a sheet of 
1/8" aluminum. The subas¬ 
sembly was then tested using 
the following procedure: 

A load of 100 Ohms in 
parallel with a 30 pF capac¬ 
itor was connected from SI B 
(see Fig. I) to ground. The 
ANT terminal of a noise 
bridge was connected from 
SI A to ground and a receiver 
S-meter was used to measure 
signal strength versus reso¬ 
nant frequency for a 50 Ohm 
line input. The inductances 
were tailored to resonate at 
the band center. After the 
amplifier was built, it was 
found that the input circuits 
would not resonate correctly 
and that the input impedance 
values were far from the 50 
Ohms desired. The input sub¬ 
assembly was removed and, 
with the tube in its socket 
and a 100 Ohm resistor con¬ 
nected from one side of the 
filament to ground, the input 
impedance of the complete 
input circuit was measured 
with the noise bridge. The 
impedance was found to be 
135 Ohms at 3.8 MHz, 120 
Ohms at 7.2 MHz, and 85 
Ohms at 14.2 MHz, rather 
than l he 100 Ohms I had 




expected it to be from the 
manufacturer's data for the 
tube. The published data is 
the dynamic load impedance 
only of the tube. 

At this point, I resorted to 
the cut and try approach, 
inductances were varied until 
resonance was obtained at the 
desired frequencies with close 
to a 50 Ohm load presented 
lo the exciter line input con¬ 
nection. It was learned that 
one cannot obtain a given 
value of Q at a chosen reso¬ 
nant frequency and match a 
tube input load to a 50 Ohm 
input line impedance when 
using fixed coupling. This is 
the reason that the Qs vary 
from about 1.5 to 3, as pre¬ 
viously mentioned. However, 
the Qs are quite acceptable, 
and the amplifier is very 
easily driven. The variable 
capacitors were found to be 
invaluable in evolving the in¬ 
put networks and in tuning 
them. 

Output Tuned Circuits 

The plate tank circuits are 
balanced and use split-stator 
grounded rotor capacitors. 
The Qs of each half of the 
resonant circuits are a 


nominal 6. The output links 
are series-tuned circuits 
having Qs of about 3. The 
links of this amplifier were 
made variable for the 20 and 
40 meter coils and fixed for 
the 40 meter coil; however, it 
is suggested that the 40 meter 
plate coils be air wound and a 
swinging link used in lieu of 
the fixed link. 1 experienced 
the same impedance matching 
problem with the fixed link 
as previously discussed for 
the input networks. The 
impedance of the 40 meter 
output link ended up at 40 
Ohms instead of 50 for the 
selected Qs. The swinging 
links are a pleasure to use. If 
the impedance presented to 
the line is incorrect, the 
coupling is increased to raise 
it, or decreased lo lower it. In 
the photographs, the 80 meter 
tank coil is suspended upside 
down. The 20 meter tank is 
the large wire air wound coil 
on the right side looking from 
the back. The 40 meter lank 
is on the left side. Mounting 
method for the supplemen¬ 
tary 50 pF fixed vacuum ca¬ 
pacitors used with the 80 
meter variable capacitor can 
be seen at the extreme right. 
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Output Coil Construction 

The entire 20 meter coil is 
12 continuous turns of 
number 4 soft drawn copper 
wire. It is close wound over a 
3" diameter tube and the coil 
allowed to spring to about 
3-1/8" inside diameter when 
winding tension on the wire is 
relaxed. The center turn of 
the coil is spread to a pitch of 
1 'A" so that the link will 
swing in and out from one 
side. The remaining turns are 
spread so that the overall coil 
is 5Vi' long, targe soldering 
lugs are used to connect the 
coil to the variable capacitor 


and the coii is supported on a 
3/8” x 1 ” x 9” long plexiglas 
strip. This size plexiglas strip 
is used to replace the alumi¬ 
num top bar on the National 
Model AMT split-stator ca¬ 
pacitors in alt three tuned 
circuits. The 20 meter coil 
can be easily silver plated 
using Cool Amp silver plating 
powder. Plating instructions 
are printed on the container 
(see Reference 1). The 20 
meter link is 4 turns of —16 
wire, 2W OD x Yt” wide. The 
link is silver plated and is 
mounted on a plexiglas strip 
off the capacitor frame for 
pivoting. The entire 40 meter 




Rear view show ing blower box at bottom with flexible hose to 
amplifier chassis. Amplifier slides in foul on supporting angles. 
Rear cabinet dooi and rear amplifier pane! are removed for the 
photo. 


coil is 19 turns of #10 
enameled wire 3" OD (out¬ 
side diameter) x 3 'A" long 
wound on a ceramic form. 
The 5 turn link is wound over 
plexiglas strips cemented to 
the wire. The link is 3-3/4" 
OD x 7/8” long. The 80 
meter coil is wound in two 
sections. Each section is 17 
turns of #10 wire, 3-7/16" 
OD x 3" long. Close wind the 
coil on a 3" OD tube and 
allow it to spring out when 
winding tension is released, 
then insert three 1/8" x 1/4" 
x 5” strips between the 3" 
tube and the inside of the coil 
spaced equally around the 
diameter. Wind .06'’diameter 
insulated flexible wire around 
the form over the strips, as 
spacers between the coil 
turns. Stretch the spacing 
wire t iglit enough that it 
forms a straight line between 
the spacing strips and the 
result will be a clearance 
space between coil turns and 


the spacing wire at three loca¬ 
tions around the circumfer¬ 
ence of the coil. Plexiglas 
strips 1/8” x 1/4" x 3-1/8” 
long can now be cemented to 
the outside of the coil wires 
using DuPont Duco Cement. 
Let dry overnight, then slide 
the spacer strips out and re¬ 
move the coil from the tube. 
The spacer wire will fall out 
on the inside of the coil and 
more Duco cement can be 
applied across the plexiglas 
strips from inside the coil to 
complete the job. The two 
coils are cemented to a 3/8” 
x 2” x 9" long plexiglas strip 
so that the center line of the 
coil is offset 1-1/4” from the 
capacitor shaft center tine 
when the coil is mounted on 
top of the capacitor. This 
construction allows the ca¬ 
pacitor to be placed close to 
the chassis edge yet spaces 
the coil away from the metal 
enclosure. A two inch space is 
allowed between coils at the 



40 meter tank at left, 20 meter tank at right bottom, 80 meter 
assembly right top. One of the t wo 80 meter fixed capacitors 
is visible at right top. The box at top center contains the plate 
rf fitter assembly. The three small angles around the tube 
socket center the chimney. 
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center for the swinging link. 
The link is 8 turns of #10 
wire x 1-1/2” long of the 

same diameter and construc¬ 
tion as the main coils. A piece 
of 3/8” x 1” x 3” long 
plexiglas is filed to the coil 
radius and cemented to the 
coil as a swinging arm. The 
arm is supported from the 
chassis on a 1/8” x 1 ” 
aluminum bracket as a pivot 
support. 

Antenna Tuners 

The antenna tuners use 
commercial colls: Johnson 
500 HCS40 on 40 meters and 
Johnson 500 HCS2Q on 20 
meters. Although these are 
500 Watt coils, they are more 
than adequate for use in a 
Series-tuned 1 kW circuit- The 
antenna tuner links are fixed. 
They are cemented to plexi- 
glas strips and supported 
from the main coils at the 
center of the main coils. 
These links are £16 wire of 
2-1/2” OD, 4 turns (3/8” 
long) on 20 meters, and 8 
turns (3/4” long) on 40 
meters. If you wish to wind 
your own, simply duplicate 
the 40 and 20 meter plate 
tank coils, except #10 wire 
may be used for the 20 meter 
coil instead of #4 wire, if 
desired- An advantage of the 
#4 wire is that the coils arc 
self-supporting and very 
simple to make as compared 
to the #10 wire coils rein¬ 
forced by plastic strips. The 
variable capacitors used for 
tuning the plate and antenna 
tuner links should have a min¬ 
imum spacing between plates 
of 20 thousandths. Screw¬ 
driver adjustable types are 
suitable since they need only 
be tuned occasionally. The 
split-stator capacitors used in 
the antenna tuner output cir¬ 
cuits can be of 20 thou¬ 
sandths spacing if series 
tuning is used, as in this 
tuner. If the flexibility of 
parallel output tuning to 
match high impedances is de¬ 
sired, use a capacitor having 
plate spacing of at least 1 /8 
inch. 

Metering 

Filament voltage, plate 
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Fig. 2, Amplifier schematic. 


voltage, grid current, and 
plate current arc indicated by 
means of separate meters. 
The advantage of separate 
meters is that overall per¬ 
formance of the amplifier is 
apparent at a glance and, 
particularly, grid and plate 
current can be monitored 
simultaneously. 

The grid must be held very 
close to ground potential to 
avoid the generation of high 
frequency parasitic oscil¬ 
lations, The most commonly 
used method of accom¬ 
plishing this and yet of ob¬ 
taining an accurate measure¬ 
ment of drip current is to 
raise the grid slightly above 


ground potential by means of 
a low value resistor and to 
measure the voltage drop 
across the resistor (as grid 
current flows through it) by 
means of a voltmeter 
calibrated to read grid cur¬ 
rent. Mock up the grid 
metering circuit consisting of 
R5, the meter, a variable dc 
voltage source from grid to 
ground, a variable resistance 
in place of R6, and a second 
mil Iiammeter in series with 
the grid current meter. Vary 
the supply voltage and the 
variable resistance to arrive at 
tracking of the two meters. 
Measure the value of R6 re¬ 
quired and substitute a fixed 


value. 

The Filament voltage meter 
leads are connected directly 
to the lube socket for ac¬ 
curacy of measurement. 
Shielded wire runs from the 
socket to the meter. Use a 
one percent accuracy meter 
for this application. 

The values of resistance 
required for plate voltage and 
current metering can be 
calculated simply and ac¬ 
curately. For example, as¬ 
sume that plate voltage is to 
be measured using a 0-15 
milliammeter with the legend 
on the meter face changed to 
read 04500 V dc. Then 15 
mA must flow through the 






























































































































































































































































Dc Plate Voltage 
Ac Filament Voltage 
Filament Current 
Zero-signal dc Plate Current 
Single Tone dc Plate Current 
Single Tone dc Screen Current 
Single Tone dc Grid Current 
Single Tone Driving Power 
Driving Impedance 
Load Impedance 
Plate Input Power 
Plate Output Power 


meter for full scale reading. 
Choose a value for R1, as¬ 
sume 4500 V dc output from 
the HV supply across R1 in 
series with the bleeder 
resistor, and, using Ohm’s 
Law, calculate the value of 
R2 required to allow 15 mA 
to flow through the meter. A 
little trial and error is neces¬ 
sary with this method, but 
the calculations go very rapid¬ 
ly using a low-priced calcu¬ 
lator. 

A 0*10 milliamrneter was 
used to measure plate cur¬ 
rent. The legend on the meter 
face was easily changed to 
read 0-1 Ampere. Since 10 
mA of the one Ampere must 
flow through the meter and 
R4 when 990 mA flow 
through R3, the value of R4 
is easily calculated once R3 is 
assumed. A series niilliam- 


3600 

NOMINAL 7.5 (7.13 to 7.87) 
22.7 Amps. MAX. 

110 mA 
685 mA 
90 mA 
160 mA 
115 Watts PEP 
105 Ohms 
3050 Ohms 
2470 Watts PEP 
1725 Wans PEP 


meter can be inserted in the 
circuit to check accuracy of 
the plate milliamrneter. 

Cooling 

Cooling requirements are 
graphically depicted in Fig. 3 
in terms of blower air flow, 
static air pressure, and 
operating frequency. For ap¬ 
plication of the tube below 
30 MHz, use the 30 MHz 
values of 20 cfm of ambient 
air flow required into the 
pressurized chassis, under 
which conditions the static 
pressure drop across the tube 
socket and tube in its 
chimney is 0.6 inches water 
gauge. The blower must be 
capable of supplying the air 
at 0.6” pressure as a mini¬ 
mum. A good-sized blower is 
needed to cool the 4-1000A 
if the blower is to run at a 


slow speed for quiet opera¬ 
tion. The surplus blower used 
in this amplifier is a Torring- 
ton AD508 Airrotor having 
two 5” diameter x 3” long 
rotors with forward curved 
vanes. The blower is belt- 
driven by a % HP motor. The 
air discharges into a sheet 
metal box and the 214” 
diameter flexible hose which 
carries air up to the pres¬ 
surized amplifier chassis con¬ 
nects to the box at the rear of 
the cabinet. Automobile air 
conditioning hose is suitable 
for conducting the cooling 
air. The only constraint on 
the plenum chamber (box) is 
that the distance from the 
forward edge of the blower 
wheel to the side of the box 
opposite the wheel discharge 
be about 5 to 6 inches. This 
particular blower supplies the 
required air when running at 
1400 rpm. It is being run at 
2 \ 50 rpm because doing so 
only required reversing the 
belt pulleys, and the extra 
factor of safety in cooling air 
supply yields a conservative 
operating condition. On the 
amplifier chassis, bring the 
cooling hose connection in at 
a point remote from the 
cooling inlet to the socket, 
and, if you use the Eimac 


Table 1 . 4-1000A characteristics. 



Bottom of chassis showing switching relays at top left, feedthrough filters and input tuning 
capacitors at left. The right half of the chassis contains the meters, filament transformer, and 
filament choke. Note the advantage of the two chassis arrangement for shielding. 


SK500 aluminum socket as l 
did, cut off the entire air inlet 
tangent to the machined 
circular surface to increase 
the efficiency of air flow. In 
addition, drill ten 14" 
diameter holes through the 
socket side wall to admit air. 

Power Supply 

The power supply section 
contains the components in¬ 
dicated on the schematic. It is 
of conservative design using 
parallel resonant choke input 
followed by one section of 
brute force filtering. The first 
section is tuned to the main 
ripple frequency (120 Hz) 
and presents a sufficiently 
high impedance at this fre¬ 
quency such that a low bleed¬ 
er current of 20 mA provides 
good no load to full load 
(500 mA) regulation. "I he low 
bleeder current conserves 
power and avoids a problem 
of bleeder heat in the equip¬ 
ment cabinet. The HV 
rectifiers are silicon stacks 
(see Table 2) and were ob¬ 
tained from R.E. Goodheart 
Co. (see Reference 2). If you 
build up your own, a peak 
inverse voltage rating of 5650 
volts is necessary at 140 mA 
average current using bridge 
rectification. The rectifiers 
are mounted on a sheet of 
aluminum which acts as a 
heat sink. The 28 V dc relay 
supply, protective relays, and 
terminal board are sub¬ 
mounted orj a 5” x 8" x 114” 
chassis from the 14” x 20” x 
20” aluminum plate which 
supports the overall supply. 
The plate is mounted in the 
rack at four corners using 
steel angles. The power sup¬ 
ply panel is 19" x 12" high. 
It contains the on/off switch, 
fuses, panel lights, HV volt¬ 
meter, and the two variacs. 
More filter capacitance has 
been used than is absolutely 
necessary. A capacity of 4 ul 
from each choke section to 
ground is about minimum for 
a 3600 volt supply used on 
SSB. Fig. 4 shows the power 
supply regulation. 

Mechanical Construction 

The amplifier box is 17" 
wide x 20" deep by 20” high. 


116 
















Fig. 3. Cooling requirements for -+-!000A tetrode using Eimac 
air socket and chimney at 1000 Watts plate dissipation . 


It is made up of aluminum 
top and bottom chassis held 
together by four aluminum 
panels — front, back, and two 
side - plus one 17” * 20” 
bottom plate. I he bottom 
chassis is made up of two 10" 
x 17” x 4” deep chassis 
fastened together by means 
of number 8 machine screws. 
The top chassis is made up of 
two 10" x 17” x 2” deep 
chassis fastened together. I 
could not obtain 17” x 20” 
chassis; hence, this con¬ 
struction. The top chassis is 
turned upside down, pre¬ 
senting whai would be the 
normal chassis lop surface to 
the inside of the box, Four 
%" x 3 A" x 14" aluminum 
angles are mounted vertically 
between the top and bottom 
chassis to support the front 
and back panels and to form 
an rf tight enclosure. The side 
and front panels are fastened 
using through machine screws 
with nuts and lock washers. 
The back panel and bottom 
plate are held in place by 
means of number 8 nut 
plates. 

The meters arc mounted in 
the front of the lower chassis, 
which simplifies shielding and 
wiring. Since the meter holes 
extend through both the 
chassis and front panel, it is 
advisable to fasten the front 
panel to the chassis and then 
cut the meter holes straight 
through using a hole cutter of 
the adjustable arm type. The 
chimney for the tube is held 


in position by three 1/2” 
wide pieces cut from 3/4” x 
3/4” x 1/8" aluminum angle. 
Allow 1/32” clearance be¬ 
tween the angle and the glass 
chimney to allow for ex¬ 
pansion. The input networks 
and selector switch are sub- 
mounted on a sheet of 1/8" 
aluminum. The filter network 
for the HV, which consists of 
RFC2, RFC3, RFC4, and 
three .02 microfarad capaci¬ 
tors, is contained in a 5” x 
5” x 4” box. J7 and J8 are 
insulated binding posts 
mounted in the box prior to 
wii ing. Ten 1 ’’ diameter holes 
are drilled in the back pane! 
lo discharge air from the tube 
compartment. Aluminum 
screen wire can be used for 
shielding over the holes, or 
one inch diameter screened 
inserts can be purchased. The 
inserts contain tabs which are 
bent over to hold the insert in 
place in the hole. All shaft 
extensions are 1/4” diameter 
brass. Panel bushings are used 
for all front panel control 
shafts. AH controls and 
meters were labeled using a 
Dvmo tape marker obtainable 
in most drug stores. The en¬ 
tire rack and all front panels 
arc painted with low-gloss 
off-white enamel. The 
aluminum panels were given 
one coat of etching undercoat 
prior lo enameling. This is 
necessary so that the paint 
will adhere to the aluminum. 
Air leakage from the pres¬ 
surized chassis must be min¬ 



Fig. 4. HV power supply regulation. 


imized by use of a gasket 
between the bottom plate 
and the chassis. I used a sheet 
of plastic covering the entire 
bottom plate and cemented it 
to the plate in a few places to 
hold it in position. Using a 
sheet the full size of the plate 
is much easier than cutting a 
gasket to the width of the 
chassis flanges and then 
trying to position it properly 
for alignment with the holes 
in the chassis. Three one-inch 
holes containing shielding in¬ 
serts arc cut in the front 
panel for viewing the tube. 

Practices of importance in 
rf amplifier construction are 
as follows: 

1. Ground components 
directly to the chassis 
by the shortest route. 

Do not use a single 
point ground. 

2. Use coaxial con¬ 
nectors and feed¬ 
through capacitors or 
filters to bring con¬ 
ductors into the en¬ 
closures. Sprague 0.01 
uF high pass capacitors 
are good as arc a 
number of surplus line 
fillers. 

3. Use shielded wire for 
filament, power, and 
metering leads inside 
the amplifier chassis. 

4. Use 0.01 or larger 
filament bypass capaci¬ 
tors. Use mica capaci¬ 
tors for the two marked 
M on the schematic. 

5. Keep the lead from 
the plate cap to the 
switch and from the 
switch to the plate 
tuning capacitors as 
short as possible to 
minimize parasitics. 


The leads from the 
plate tuning capacitors 
to their respective coils 
can be longer, although 
if the construction 
practice used here is 
followed, they will be 
quite short. 

6. Place coils at least 
one coil radius away 
from metal panels to 
keep eddy current 
losses at an acceptable 
level. The end of the 
plate coils opposite 
from the plate lead are 
intentionally placed 
from the adjacent metal 
panel to provide a 8 pF 
capacity to ground to 
balance the output 
capacity of the 
4-1000 A. 

Tuning 

Tuning of the amplifier 
input and output networks 
and adjustment of the anten¬ 
na tuner is performed a I Hits 
QTH using an antenna noise 
bridge. The following pro¬ 
cedure is used. Remove the 
amplifier from the cabinet 
and remove the bottom plate. 
Place the 4-1000A in its 
socket and connect the lead 
to the plate cap. Connect a 
3000 Ohm non-inductive 
resistor from the plate con¬ 
nection at S2B to ground. 
Connect a 100 Ohm non- 
inductive resistor from one 
side of the filament at the 
socket to ground. Connect 
the noise bridge antenna jack 
to SI A at the exciter input 
line connection points using 
leads as short as possible. 
Place SI in the 80 meter band 
select position. Set the re¬ 
ceiver (which is connected to 
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Cl — Small broadcast variable 300 pF 
C2 — Small broadcast variable 150 pF 
C3 — Small broadcast variable 200 pF 
C4, C5 — Small broadcast variable 100 pF 
C6 — Small broadcast variable 50 pF 

C7, C8 — 50 pF vacuum from Command Set Antenna Tuning Unit 
(surplus! 

C9, C11, Cl 6 — National type AMT split-stator 50-50 7 500 V 

Cl3 — National type AMT split-stator 25-25 7500 V 

Cl8 - B&W split-stator 100-100 4500 V 

C12, Cl 4, C15, Cl 7 — 150 pF variable 0,020 plate spacing 

CIO - 350 pF variable 0.020 plate spacing 

LI — 80 meter line 21 turns No, 22 DCC (see text) 

L2 — 80 meter cathode 40 turns No, 22 DCC (see text) 

L3 — 40 meter line 14 turns No. 14 DCC (see text) 

L4 — 40 meter cathode 25 turns No. 14 DCC (see text) 

L5 — 20 meter line 5 turns No. 14 DCC (see text) 

L6 — 20 meter cathode 9 turns No. 14 DCC (see text) 

L7, L8, L9, L10 ( L11, LI2, LI 3, L14, LI 5, LI6 - see text 

jl, J2, J3, J4 - UHF receptacle JAN type S0239 

J5, J6 — UHF receptacle (twin) JAN type UG-102/U 

J7, J8 — HV insulated binding post from Command Set Antenna 

Tuning Unit (surplus) 

RL1 — surplus 28 V dc, two sets N.G. contacts required 

RL2, RL3 — Ceramic insulated relays 28 V dc from Command Set 

Antenna Tuning Unit (surplus) 

RL4 — Leach 0-60 second time delay relay 24 V dc (surplus) 

RL5 — Basco SR1G2A2, 11000 Ohm coil dc relay 
R L6 — 240 V ac relay, 2 sets N.CL, 10 Amp contacts 
Tt — 120 V primary, 32 V secondary, 1 Amp 
T2 — 240 V primary, 4200 V secondary, 500 mA 
T3 — General Electric Catalog no. 9T92Y14, 0-240 V 
T4 - 0-140 variable transformer 
T5 — 120 V primary, 7.5 V secondary, 23 Amps 

D1 — Silicon rectifier, Slater Elec. Co. r Part No. SLAQ8-2, 400 mA, 
8000 PRV (Ref. 2) 

D2 — Silicon diode 0.5 Amp, 75 PRV 
RFC1 — Barker and Williamson FC-3QA 
RFC2 — kW HF choke 
RFC3, RFC4 - Qhmite Z50 VHF choke 

Filter capacitors — use at least two, 4 uF 4000 V dc working voltage 

51 — 2 section, 3 position small ceramic 

52 — 2 section, 3 position heavy-duty ceramic (surplus) 

53 — 1 section, 3 position heavy-duty ceramic (surplus) 

Blower — see text 

Rf ammeter — General Electric from Command Set, 0-10 Amp 
Chassis — 17” x 20" x 4”, made up of two 17” x 10” x 4” chassis 
fastened together with machine screws 

Chassis - 17” x 20” x 2”, made up of two 17” x 10” x 2” chassis 
fastened together with machine screws 

Table 2, Component list. 


the noise bridge) to the band 
center or other frequency at 
which it is desired to resonate 
the amplifier input network. 
Ser the bridge to 50 Ohms 


and rock Cl and C2 to mini¬ 
mum dip of the receiver 
S-mctcr, Repeat the pro¬ 
cedure for the 40 and 20 
meter input networks. 


Connect the noise bridge 
ANT terminal to the antenna 
connection (J2) of the 
amplifier. Apply 28 V dc to 
RL1 to actuate RL2 and 
RL3, or close RL2 and 3 
mechanically so that S2B is 
connected to J2. Set S2 to 80 
meters. Set the receiver to the 
band center or other fre¬ 
quency at which it is desired 
to resonate the 80 meter out¬ 
put network. Set the bridge 
to 50 Ohms and rock C9 and 
CiO to the minimum dip of 
the receiver S-meter. Tunc 
the 40 and 20 meter net¬ 
works in a similar manner. 

Connect the antennas to 
the antenna tuner and the 
bridge ANT terminal to J3. 
Set the bridge to 50 Ohms 
and S3 to the 20 meter posi¬ 
tion. Tunc Cl 5 and C l 6 for a 
dip. Repeat for the 40 meter 
antenna. This completes the 
tuning procedure. Remove 
the 100 and 3000 Ohm 
resistors. Replace the bottom 
cover, replace the amplifies in 
the cabinet, and connect up 
all cables and the cooling 
hose. 

Operation 

In operating the amplifier, 
set SI, S2, and S3 to the 
desired band, check that the 
two variacs are turned to 
zero, turn on the power, and 
bring the filament up slowly 
to 7.5 volts. When the 60 
second time delay actuates 
and the red panel light comes 
on, turn up the plate variance 
to 3700 volts reading of the 
panel voltmeter (IIV will 
drop to 3600 under load). At 
this point, the plate and grid 


current meters will read zero. 
Actuate the VOX relay by 
grounding the VOX lead to 
the exciter. Grid current will 
read zero and plate current 
will read about 55 mA. With 
the exciter in the CW tune 
position, turn up the exciter 
drive control until the plate 
current meter of the amplifier 
reads 260 mA and grid cur¬ 
rent reads 50 mA. Allowing 
for feedthrough power from 
input to output, the input 
power to the plate circuit is 
now just under one kW for 
CW operation. 

Grid current for single 
tone input runs 70 mA with 
plate current at 280 mA. The 
SSB input for this condition 
is 1 kW PEP. To correctly 
adjust the amplifier for 2 kW 
PEP, a two tone generator is 
required. If you do not have a 
generator available, adjust the 
amplifier for 2 kW PEP input 
by talking into the micro¬ 
phone at your normal voice 
level and distance from the 
microphone and increasing 
the drive until the plate meter 
peaks reach 265 mA. Grid 
current peaks will be about 
60 mA for plate current 
peaks of 265 mA. The actual 
current peaks are approx¬ 
imately double the values of 
the meter readings. Table 1 
shows maximum tube ratings 
at a plate voltage of 3600 V 
dc. ■ 

References 

1 The Cool Amp Company, 8603 
5.W. 17th Avenue, Portland, 
Oregon 97219. 

R. E. Good heart Co., Inc., Box 
1220GC, Beverly Rills, California 
90213. 


MULTI-BAND ANTENNA TRAPS"\ 


Having trouble Fin rim::. air-spacE iur olh SO mete/ dipole 7 
Restricted ic 40 rtirters? Let FACF.-TRAPS provide the 
answer 1 Five-Band no-compromise coverage in 105 feel 1 Fom 
hands in, ihe same spac: as youi 40 rnetei dijxdu PACE- 
TRAPS aif quality built Use proved rewnanrt circuit^ 
described m most hand-book? and designed to make-up into 
an aH-banrl system Rmir ifuideli available, fJG-seiies -4Q-D 
watt mLed 4 oi 5 band mode! . 514.95 pair FG-series 

kw rated 4 or ii bund model S 1 7.95 jjt Strati rt<;! 
Cop pm: -we! rl equiv to ~12 . handle iikfl ?o't drawn 

Out to Ibriglll 112 ieei $6-50 + $1.00 U¥$. Tull 
installation details provided. Use with ;; with out a tlat+s 
mat ch. ShipjH'-l pt>S;t on id ,n USA CT residents add 7‘ tax. 


Chech or MO to 

PACE-TRAPS 



BOX 234 Upland Rd. 
Middlebury CT 06862 
(203) 758 9228 pl5 


C □ A KIT 

P.O, BOX 101 - A, DUMONT, N. J. 07628 ^ 

IF * AUDIO CONNECTORS ft ACCESSORIES JV 

S PL2St UHF male $3H 2 M3S? UHF right 
5 SQ239 UHF ch-ais-is angle adaptor $3.25 

female $3 50 I U&224/U UHF splice $2.45 

5 U6I7VU adaptor $1.20 I UG3U/U UHF spike $2.7% 
5 UG176/U adaptor $1,20 3 UG260/U BHC mate $2.70 
2 PL25TPO push-cm 1 U6IM4/U BNC 

UHt male $2.25 chases female .... $2.40 

I PL258 UHF splice $2.10 I Lightning Ar niter 
I M358 UHF "T" $2.80 in-IErte UHF $2.25 

ALL ITEMS POSTPAID — NO C.O.D.'i 
SEND FOR FREE CATALOG 




DRAKE 


'S SS747 
'S TR4CW 


•^KENWOOD 'S TR7400A 


\4r/ 

fJLitU -r\ j 


'S FT301D 

yy Call for competitive prices! 

Bank Amen card Master Charge 

FRECK 

252 Patton Ave., Asheville,N.C* 28801 
PHONE: (704) 254-9551 F3 
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TEE/AX PRESENTS; 

THE FIRST 

COAX TOGGLE SWITCH 


$3095 


Patent Pending 


TEE/AX. INC 

5701 N.W. 31st AVENUE 
FT. LAUDERDALE, 
FLORIDA 33309 

Distributor inquiries 
Invited 


KL SifiOOff 
SUES UHf 
TIf A*. i VC 
nc 

JU * **t Mm* 

► e 


Model SW 5000 


• 52 ohms 

• SPOT, DPDT 

• Power 1 KW 

m 

• Ail Brass 
Construction 

• Teflon 
Insulated 

Internal 

Contacts 

• Available in 
UHF, BNC, N, 

F, all series 


Mail Orders Accepted Add 75<t for Postage 


2 METER 
CRYSTALS 

IN STOCK 

FOR THESE RADIOS ON 
STANDARD ARRL REPEATER 
FREQUENCIES 


Clegg HT-146 
Oriiku TR-22 
Drjke TR-33 free only) 
Drake TR 72 
Genave 

Heathkri HW-202T 
I ret only) 

Haaihfcif HW-202 
Icom/VHF Eng 
Ken/Wilson 
Lafayette HA146 
Midland 1 3-&G5 
Regency HR -2 


Rtigitngy H R -212 
Regency HR-2B 
Regency H R 312 
Regency HR 2MS 
S B E 

Son.tr 1 802-3-4. 3601 
Standard T 46/826 
Standard Horizon 
Swan FM 2X 
Tempo FMH 
Trio/Kenwood 
Trio/Kenwood TR22QQ 
Trio/Kenwood fR720Q 


S3.50 each - in quantities of 
10 or more, $3.25 each 


Certified check ar money order only — 
NO CODs 


KOLIX DISTRIBUTORS 
P.O. Box 436 
Dunellen NJ 08846 


LIMITED OFFER - 


Hooker Electronics 
P.O. Box 386 HI 7 

Hanford, CA 93230 

[WHERE THE ... IS HANFORD?] 

Resistors now available in multiples of 5 of 
one value for 5,25 or 100 for 54*25, V* W 
10% or better [most are 5 11 1 10. 22. 4% 68, 
100. 150, 220 r 2 7 0, 330, 470, 560, 680, 820, 
IK, 1.5K. 2.2K, 2.7K, 3.3K, 4.7K. 6,SK, 
8.2K, [OK, 15K, 22K, 27K, 33K, 47K, 
100K. 22DK, and 330K, Other values 
available soon* All Prime 

************************** 

SSL 5053 Red LED with mounting clip S.2Q 
each or 10 for SI.80, Prime 

************************** 


2N3904 6 for SI. 00 

2 N3906 6 for $ LOO 


m 


************************** 

GE Transistors and Tubes 
Pace & Johnson CB Equipment 

******************* ******* 

DISC CERAMIC CAPS p 
.IMF 50V 6 for St.00 r! m e 

PC LEADS .01 MF 50V 10 for $1.00 

************************** 

C A RESIDE NT ADD 6% tax 
% 75 POSTAGE FOR ENTIRE ORDER 
ham CLUBS take 5 s : discount 

f Order On Letterhead] 

Please Send CHECK OR MONEY ORDER 



w!n a Free PRE-AMP 

WOW! Juit think of it! For every 100 
pre-empt we sell between now and 
AuyEjsi 31, 1977 we will haw a draw 
log and refund the purchase price to 
ihe lucky winner. You Can't get belter 
odds for winning anywhere, and the 
more preamps you order, ihe better 
your chance of winning. Actually, 
nobody lose* because if you buy a 
Vanguard M&Jei 201 pre-emp, you will 
have the best pre-amp money can buy. 
The same pre-amp is now in use 
throughout the world m sophisticated 
installations like weather si at ions .jnd 
radio astronomy. Our pre-amps are 
chosen for their low no lit? (typically 
2.5 dB <b 150 MHz), high gain 130 dB 
{$ 150 MHQJ, and excellent stability 
fwe use R CA dual-gate MOSFETiL 
Phone youT order in today foe that 
pre-amp you’ve kefir* wanting to buy 
and we'll deduct SI .50 for your phone 
call and &hip the order COO by 
parcel post within 2 days. The Model 
201 is available luned Id nmy frequency 
between 5 and 260 MHj (be sure to 
specify) with a 3% bandwidth and your 
choice ol BNC or RCA connectors. 
Operates dpi 12 V dc & 10mA, 

Phone: 212-S68-2720 $ 29*95 



196-23 JAMAICA AVE. 
HOLLIS. N. Y. 11423 VI 




Armchair Copy 


Shortwave Listening 

Our ONLY occupation is 
supplying everything you 
need to tune themediumwave 
and shortwave bandstand 
identify what you hear. Our 
NEW mini-catalog details 
Barlow Wadley, Drake and 
Yaesu receivers, WORLD 
RADIO TV HANDBOOK, logs, 
receiving antennas & tuners, 
calibrators, FM or TV guides, 
AM pattern maps, QSL 
albums, ITU publications, 

RTTY displays, CONFIDEN¬ 
TIAL FREQUENCY LIST, 
docks and all SWL books. 


GILFER ASSOCIATES, INC 

* 

P.O. Box 239, Park Ridge. NJ 07656 
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John J. Marian K7AGI 
N 6707 Standard ~3 
Spokane V/A 9920$ 




Build a $2 Drill 


-- and put your *azor to work 


conversion of Sunbeam 


I f you need to drill small 
holes, this little motor is 
handy and inexpensive. It 
easily drills through 1/8” of 
bakelite, fiberglass or alumi¬ 
num. It beats putting a #60 
(.040") drill in a motor and 
immediately breaking the bit. 
Small sizes need speeds up to 
7000 rpm or more. 

The following describes 


’Shavemaster” razor motors 
into useful hand-held drills. 
Model “W" seems to be plen¬ 
tiful at local salvage stores of 
Goodwill Industries, St. 
Vincent dePaul and Volun¬ 
teers of America, at prices 
from 1 54 to 504. 

The procedure is as fol¬ 
lows: Remove two screws 


from the bottom of the 
plastic case and lift out the 
works. Brush off any dust 
and clippings. Remove the 
retaining washer from con¬ 
necting rod and take off the 
nylon rod. Remove 4 screws 
and discard all oscillating 
shaver parts, but retain the 
large diecast plate. 

Unsolder two wires from 


ac power input post. 

Remove two brush holder 
clips, keeping your fingers 
over the holes to prevent the 
brush springs from flying 
away. Remove the 4 hex nuts 
holding the end bell to the 
motor frame. Slide out the 
armature. 

Carefully remove the two 
motor brushes. If they are 

less than 'A" in length they 
should he replaced (shaver 
repair stores have them). 
Brush out carbon dust, etc, 

Place the armature in a 
vise and unscrew the crank 
(counterclockwise). Discard 
the crank. Run a 4-40 tap 
into the hole in the shaft. 
This is preferably done in a 
metal lathe but can be 
successfully performed by 
hand. On the reverse end of 
shaft, saw a screwdriver slot 
with a miniature hacksaw 
blade. File off any burrs left 
by the saw. 

Place a drop of oil on each 
bearing and, if there are 
spacer washers on the shaft, 
put at least one on the com¬ 
mutator end for a thrust 
bearing. Reassemble the 
motor and solder the wires 
back on power input post. 
Now, test the motor. 

Take the plate saved from 
shaving mechanism and saw 
off the bosses or projections 
that held the shaft. File it 
smooth, and round off all 
corners and edges as you hold 
this in your hand after 
assembly. Replace on the 
motor frame. 

Drop the motor back in 
the plastic case and measure 
points on the housing even 
with ends of the armature 
shaft. Drill 'A" holes in each 
end. Enlarge the crank 
opening to preferably 

with a tapered reamer, as it is 
very easy to split plastic with 
a large drill. 

Obtain a steel 4-40 
machine screw about one 
inch long, and cut off the 
head, leaving it about 3 A" in 
length. Smooth the threads in 
a 4-40 die if possible. Screw 
this into armature shaft. 

If you have the original 
power cord with the special 
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plug, put the motor back m 
the case. IT the cord is not 
available, use an ordinary 
lightweight zip cord and 
solder it onto power post. 

Purchase from your local 
hobby store a No, 22B-C 
X-Aeto drill chuck adapter. If 
not available in your area, 
you can order the chuck from 
X-Acto Corp,, 48-31 Van 
Dam St., Long Island City, 
New York 11101. This size 
chuck accommodates No, 
63’50 drills. 

Place the chuck shaft in a 


3 jaw chuck on a metal lathe 
and tap it With a 4-40 tap 
about 3/8”. This can possibly 
be done by hand, but risks 
going in crooked and break¬ 
ing the tap. 

File two flat places on 
opposite sides of the shaft 
where the X-Acto name is 
stamped. I made a small 
wrench from a scrap of 1/8” 
steel to fit the flats. Screw 
the chuck onto the armature 
shaft, holding it with a screw¬ 
driver in the slot. Put a small 
drill in the chuck and tighten 


it with your fingers, holding 
the chuck shaft with a 
wrench. 

Plug it in and put it to 
work. This gadget is quite 
useful for cleaning out solder 
from holes in circuit boards 
which have had parts re¬ 
moved. 

[f desired, a push-button 
switch can be made using the 
hole over the power post. 
This is not easy, but does 
make it more convenient. It is 
necessary to make a plastic 
push-button on a lathe. Drill 


a hole in it to slip over the 
concentric power post, l took 
contacts off a small discarded 
relay and soldered them onto 
the power post terminals, so 
that the button pressed the 
contacts together. Then one 
wire to the motor is discon¬ 
nected from the post and 
goes directly to the power 
cord (which comes in from a 
new hole drilled in the 
opposite end of the plastic 
case). The other wire goes in 
series with the switch con¬ 
tacts. ■ 


NEW! 

A $14.95 

Meter Calibrator! 

A quaUty volt ohm calibrator at a break¬ 
through price! Why put off calibration of 
your VOM, VTVIVl, or digital multimeter? 

Hg res whgi you get: 

• Check DC volts at 0.100 V, 1.000 V, 
and 10.000 V 

• Up to 0.02% accuracy on volts 

• Check ohms at 100E2, Ik, 10k, 100k, 
and 1 meg. 

• Up to 0.1% accuracy on ohms 
Battery powered, uses 2-9 V batteries 
(not included) 

Uses hybrid 1C precision reference 

Only $34.95 each. Please add $1.50 
postage. CA residents add $2.10 tax. 

Gary McClellan and Co. Box 2085 

1001 W. Imperial Hwy, 
G10 La Habra CA 90631 


PRINTED CIRCUIT 

BYTESIZE CIRCUIT BOARD 
BLANKS, POSITIVE ACTING PHOTO 
RESIST, CARBIDE DRILL BITS, SNAP 
IN CIRCUIT BOARD SPACERS AND 
CARD PULLERS, DRILL/MILLS, 
PROTOTYPE BOARDS, W. H. BRADY 
A DATAK DRAFTING ARTWORK, 
MATTS FILM, PRECISION GRIDS, 
BUBBL E ETCHERS, PC DESOLDER— 
9NG TOOLS, POSITIVE ACTING 
DIAZO FILM, PRECOATEO CIRCUIT 
BOARDS, SILVER PLATING POWDER, 
WIRE WRAP TOOLS 

SEND STAMP A ADDRESS FOR FL YER 

m 

TRUMBULL CO. 

833 Balra Dr., El Cerrito, CA 94530 



YOU'LL PROBABLY NEVER SET A BRICK ON YOUR KEY FOR 26.000 MINUTES, BUT WE 
OID IT TO ILLUSTRATE WHAT ETO’S NO TIME LIMIT [NTL] CONTINUOUS DUTY 
RATINGS REALLY MEAN TO EVERY ALPHA AMPLIFIER OWNER. 

April 7th; A standard ALPHA 76 was taken from production, loaded up to a full 1000 
watts key-down dc input, and left operating with a brick on the key, 

April 25th; The 76 was still operating completely normally, delivering about 675 watts of 
continuous rf carrier output into a very hot dummy load — after 18 days — 435 hours — 
some 26.000 consecutive minutes key-down at a full kilowatt You may have seen the 
same unit running key-down all day long the following week-end at the Dayton Hamven- 
tion. It’s still as good as new — a fact which will surprise no one who knows how all 
ALPHA'S are built. You’d expect no less. 

The poinl is, every ALPHA linear amplifier — including the power- and value-packed 
ALPHA 76 and the exclusive NO-TUNE-UP ALPHA 374 — is meticulously engineered 
and built to handle Continuous operation IN ANY MODE AT MAXIMUM LEGAL POWER 
[NTL] ... No Time Limit. And ETO's warranty on every ALPHA amplifier protects you 
FOR EIGHTEEN MONTHS — FIVE TIMES LONGER than most amateur equipment 
warranties! 

A I DU A • SURE YOU CAN BUY A CHEAPER LINEAR . 

HLrrlM. but is that really what you want? 

A LINEAR AMPLIFIER IS A BIG INVESTMENT ., . MAKE IT WISELY. For an enlightening 
glimpse at what goes into the design of every ALPHA by ETO's power professionals, or to 
aid you in comparing one linear with another, call or write for our brief guide entitled, 
"EVERYTHING YOU ALWAYS WANTED TO KNOW ABOUT (COMPARING) L/NEARS . 

, . BUT DIDN'T KNOW WHOM TO ASK." We'll also send you fully detailed and illustrated 
literature describing the entire ETO tine of superb ALPHA power amplifiers and 
ALPHA/VOMAX - the new split-band speech processor that's your key to rf dipper type 
"talk power” combined with easy mike-tine installation and low-distortion, practically 
foolproof opera tion. 

|l^ EHRHORN TECHNOLOGICAL OPERATIONS, INC. 

W T0 P 0 B0X 708 - INDUSTRIAL PARK 

■■ ■ CANON CITY, CO. 81212 PHONE (303) 275-1613 
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Supply Tester 

- - uses a load bank 


Unique 




James C Chapel W 9HDA 
2349 wiggins Avenue 
Springfield IL 62704 


T he first question asked 
might be, “What is a 
load bank?” The term is 
taken from the electrical 
power industry to explain a 
device to simulate a load on 


Power 


various power sources in 
order to check the load per¬ 
formance of those sources. In 
this case, the article covers 
the building of two simple 
load banks or dummy loads 
for small and rather large 
sized dc power supplies that 
are finding present usage 
with hams and hobbyists. 
This article shows how it can 


be done economically and 
with readily available parts. 
Also, using the basic ideas 
presented here, load banks 
for most any type of low 
voltage power supply can be 
built 

In order to properly 
evaluate the performance of a 
power supply (whether home 
built or commercially built), 
the supply must be tested at 
various degrees of loading 
that is, no load, half load, full 
load, etc. The major require¬ 
ment for a suitable load hank 
ts that it be capable of pro¬ 
viding these various load con¬ 
ditions. Thus, several load 
elements are required, or at 
least one large variable de¬ 
ment is required, in order to 
cover several different load 
conditions. These load 
elements would typically be 
large fixed or variable power 
resistors. If the power supply 
is of any size, the load ele¬ 
ments have to be of high 
power rating (10, 25, or even 
50 Wall). A look at a parts 
catalog will show that power 
resistors get expensive as the 
power rating goes up and the 
different ohmic values avail¬ 
able go down. Also, power 
resistors present the problem 
of how to get rid of the heat 
and how to conveniently 


mount the resistors. 

Instead of using the 
regular power resistor in the 
design of these load banks, 
automotive bulbs and pilot 
lamps were used. These are 
readily available at auto parts 
stores, electronic parts 
houses, and even department 
store electrical parts sections. 
Bulbs are selected on the 
basis of voltage and current 
requirements and typically 
work out very nicely in 
regard to both values. The 
problem of power dissipation 
is very minimal and 
mounting can be very simple. 
With the load elements 
decided, the actual construc¬ 
tion of the load bank can 
begin. 

The first load bank re¬ 
quirement was for a rather 
large 13.S volt dc 24 Amp dc 
supply. It was decided to 
check one third, two thirds, 
full load, and 133% of full 
load. Voltage and ripple were 
observed under the various 
load conditions, fhe #1073 
automotive bulb was selected 
with a nominal rating of 12.8 
volts @ 1,8 Amps. Typical 
cost is less than 30tf. Since 
the power supply voltage was 
to be a volt higher, the cur¬ 
rent at that voltage was 
approximated to be about 2 
Amps. This is a line feature 
of these bulbs the voltage 
can be increased up to 20% of 
nominal rating without any 
problem in this application. 

The bulbs were arranged in 
four groups or sections of 
four each. Sec Tig. 1 for the 
circuit diagram. Each group 
presents a load of about 8 
Amps at nominal voltage to 
simulate four load conditions. 
In order to keep costs down 
and construction simple, the 
wires consisting of #14 TW 
wire were soldered directly to 
the bulb bases. The start and 
end of each section wire were 
wrapped around a nail which 
was driven into the wooden 
base board. This eliminated 
expensive sockets and, after 
all, a load bank is not a device 
that is normal!', on display in 
the shack. 

Since this load bank was 
to be used for a considerable 


SECTION A 


LOAD BANK liSV (.£& 2 4 AMPS 
SECTION B SECTION C 


SECTION n 


Section 

A 

A & B 
A f B, & C 
A, B,C,8D 



Load 

33% 

66 % 

full 

133% of full 


Current in Amps 
@ 13.8 mils 
8 
16 
24 
32 


Fig. /. All bulbs #1073. All wire #14 TW. A , B, C, D 10 
Amp relay contacts or 10 Amp switches (optional since 
Conner tions can be made directly). 
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POWER 3UPPLV CONNECT IONS 

Current in Amps 


Section Load @ 5 volts 

A 3096 0.3 

A&B 60% 0.6 

A t B, & C 90% 0.9 

A, B, C, <S D 120% of full 1.2 


Fig. 2. AH bulbs #502, All wire #22 solid. A, B, C, D — 0.3 
Amp switches. 


amount of testing and since 
four surplus relays were avail¬ 
able, each load section was 
wired through relay contacts 
as shown in the diagram. Any 
combination of loading can 
be quickly selected. This 
extra feature can be elim¬ 
inated with just the use of 
solder connections or 
switches with proper current 
rating. The switching feature 
is certainly handy if consider- 
aole testing is to be done, but 
adds considerably to the parts 
cost if the iunk box is not 
well stocked. 

The second load bank was 
for a much smaller dc power 
supply with a rating of 5 volts 
@ 1 Amp. Following the same 
design features of the pre¬ 
vious load bank, a #502 bulb 
was selected as load element 
in four sections with two 
bulbs in each section, giving 
30%, 60%, 90%, and 120% of 
full load. Since the current 
requirements were much less, 
about 0.3 Amps per section, 
regulai #22 solid hookup wire 
was directly soldered to the 
bulb bases and toggle 


Gene Brizendine W4ATE 
600 Hummingbird Dr., S.E 
tiuntsviiie AL 35803 


T he time required to 
restore failed equipment 
depends often on locating the 
spares. The simple scheme 


switches (or even slide 
switches) used for controlling 
the load sections. A small 
wood base board was again 
used for mounting the bulbs 
and wiring with a small 1/8 
inch pressed board panel 
(nailed to the edge) to 
support the switches. This 
supply is most useful for 
checking logic power supplies 
used with ICs. Overload or 
current foldover charac¬ 
teristics can be checked on 
supplies designed with that 
feature. See Fig. 2 for the 
circuit. 

There are many advantages 
to these simple load banks 
besides the cost and ease of 
construction. The bulbs 
present a large amount of 
light under full load to leave 
no doubt that the supply is 
working. Also, there are no 
burn marks from power 
resistors on the workbench 
or, even worse, the dining 
room table. Buying the bulbs 
by the box reduces cost, and 
automotive type bulbs are 
readily available, even at gas 
stations. 


described insures that replace¬ 
ment plug-in devices are 
always available at the exact 
point of need. 


The purists may argue that 
the bulb is not a constant 
load resistance due to the 
filament characteristics. This 
sudden heavier than normal 
load when voltage is first 
applied to the bulb is very 
short in duration and pro¬ 
vides an even stricter load lest 
of the supply being tested. 

The load bank ideas pre¬ 
sented here can be extended 
to other si/es and types of 


The method is to combine 
the operating unit and an 
identical spare into one 
double-ended package. The 
example shown in Fig. 1 (a) 
joins a pair of identical tran¬ 
sistors back-to-back, using 
transparent tape, so that 
identifying data remains 
visible. TO-cased devices 
requiring heat sinking may be 
joined using only the heat 
sink as in Fig. 1 (b). 

When equipment failure 


load banks by changing the 
bulb types and the number of 
bulbs in a section, and even 
the number of load sections. 

These load banks have 
been used to check voltage 
and ripple conditions on a 
variety of home brew and 
commercial supplies. The cost 
is certainly cheap if proper 
shopping around is done on 
the choice and source of 
bulbs. ■ 


occurs, the plug-in packages 
are simply flipped over one at 
a time, to isolate the problem 
to the device or other com¬ 
ponents. 

Equipment using several 
identical plug-in units may 
not justify the cost of a spare 
for every socket, and a lesser 
quantity would be adequate. 

Many other plug-in units, 
ranging from DIP ICs, auto¬ 
mobile fuses and flashers, to 
household plug fuses and 
fluorescent starters lend 
themselves to this sparing 
technique, as suggested in 
Figs. 2 and 3. » 



Fig. 1. Self-storage of spare TO-5 devices, (a) Bonding with 
transparent tape, (b) Bonding with a common heat sink. 


T 


’fi! 1 



B 


Hl£AT 

SINK 


TAPE 



Fig. 2. Cartridge-type fuses, bonded with transparent tape. 


Instant Spares 

-- for those after-hour repairs 


Fig. 3. Method of storing spare miniature vacuum tube. 
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Light Up Your Bench 

-- versatile power distribution system 


Joseph M Frezza V/AZVGT 
499 Easton Road 
Horsham PA 19044 


M y workbench becomes 
a mass of ac cords just 
about every time I dig into a 
project, leaving limited work 
space. In the middle of the 
confusion, I entertain the 
thought of constructing an ac 
receptacle that will be 
portable on the bench and at 
the same time have some fuse 
protection for equipment 
under repair or construction. 

Another nagging work¬ 
bench item is the soldering 
iron. It would be difficult to 
determine how many times it 
sat on the bench cooking for 
days, or how many times I 
accidentally burned myself or 
damaged material lying on 
the workbench. 

Well, thanks to 73 and 
Amy WB4FDQ, I got off 
dead center and built my 
magic box. Now I have a 
portable switched 3 outlet ac 
power source with 2 of the 
outlets fused, directional 
control light source, soldering 
iron power source with high/ 
low heal, and removable heat 
shield stand for the soldering 
iron. 

This was another junk box 
project from start to finish. 
Selection of components is 
not critical as long as they 
can handle 115 volts at 5 to 9 


Amps. In addition to the and nibbler were needed. If 
basic tools, a small punch set you don’t have access for 



Workbench magic box with soldering iron in place and plugged 
in. Although the switches and fuses are on the rear panel, i 
elected to locate the indicator lights above the respective 
outlets. If the receptacle for the soldering iron was relocated 
to the left side panel, the cord might be easier to handle. 


borrowing one, Lafayette 
Radio usually has them in 
stock at a modest price. 

The project began with 
Amy’s article and circuitry in 
73’s July issue. I did replace 
his S2 switch with a DPD'i 
switch and eliminated the 
number one position as he 
suggested, in addition, I 
utilized a three prong safety 
cord to ground the case. 

Fig. 1 is the schematic 
circuitry of the magic box. I 
decided I wanted a few 
luxuries not really needed. A 
neon indicator light is always 
on as tong as the box is 
plugged in. The indicator 
lights for outlets 2 and 3 are 
wired behind the fuses to 
indicate when a fuse is blown. 
If the builder is working with 
very low current fuses, the 
indicator light load should be 
placed in front of the fuse so 
as not to increase the current 
drain at the outlet. 

My aluminum case was 3” 
x 5” x 2" and was used in 
several earlier projects. I tried 
to place alt the wiring in the 
lower half to simplify con¬ 
struction. The cradle micro- 
switch support is the frame of 
a broken rocker switch. 

The soldering iron cradle 
was constructed from sheet 
aluminum. The mtcroswitch 
is operated by a plunger-type 
rear support A standoff 
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interna! ports placemen t should allow working space for top 
cover microswitch assembly. The light unit had its own power 
switch, eliminating the need for a switch on the chassis. 



spacer with bolt for plunger 
works well. The plunger was 
designed with 1/8" travel, 
allowing plenty of movement 
to insure switch operation 
and still protect from excess 
weight being placed on the 
cradle. 

The tight source is an old 
desk lamp fixture. Placement 
of the light should allow free 
access of the soldering iron 


for right- and left-handed 
users. A high intensity light 
unit would make a better 
light source. 

Parts placement is not 
critical. 

With a little effort, your 
magic box can be made to 
look store-bought. Remove 
all dirt and grease from alum¬ 
inum and use a good primer 
base. Aerosol lacquer spray 


Fig. 

paint is easily found in auto 
supply houses and hardware 
stores. I used rub-on lettering 
that I bought at the ham 
store and then sprayed with a 
clear lacquer for added pro¬ 
tection. Painting and labeling 
should be done before com¬ 
ponent assembly. Allow a day 
or two after painting for 


1 , 

finish to reach maximum set 

Don’t let the simple wiring 
circuitry mislead you into not 
checking before attaching to 
ac line. The accompanying 
photos were supplied by Don 
Smith WA3VEA. 

The completed project will 
provide invaluable service on 
or off the workbench. • 



Try Fig. 2. This one can be 
discernible to the naked eye 
in delayed releasing, depen¬ 
dent upon the coil current 
and resistance. Note the 
diode polarity; otherwise, 
you may end up with a short 
circuit! 


- - relay slow release circuit 


John Skubick K8ANG 
1040 Meadowbroak 
Warren OH 44484 


T l hese are old phone 
company central office 
equipment circuits that are 
still used in today's modern 
electronic exchanges. Perhaps 
you may need only a slight or 


C.O. equipment) ts subject to 
the aging process and, with 
lime, will change its charac¬ 
teristics. Here arc two simple 
ways to have stabilized, short- 
delayed release in a relay. 


"Ah-ha," you say, "but 
Fig. 2 is used to suppress the 
coil’s inductive voltage kick- 
back, for solid slate or con¬ 
tact protection," That is 
correct! This is why some¬ 
times electronic keyers can’t 
follow high-speed sending 
when using reed relay out¬ 
puts. 

Maybe this bit of info will 
help solve your "knotty" 
relay timing problem(s)? ■ 


a very slight amount of delay- 
release in a relay (s) control 
circuit of yours. One way is 
to re-lension the relay springs 
by bending or “kinking." 
This practice (also used in 

Fig. 1. Simple, compact, dc relay delay circuit. Shunting 
resistor should be five times the dc resistance of the relay coil, 
Wattage rating of resistor equals 4 the power (in Watts) drawn 
by coil. 


The circuit in Fig. t gives 
very slight delays. The 
amount of delayed release is 
subject to the amount of 
current drawn by the coil and 
the coil’s resistance. 

Want a little more delayed 
release time for a given coil? 

Fig. 2. Note polarity of shunt diode! Also observe diode'spiv 
rating. 


DCVDLHL6E 


*El i t 
COIL 




125 


















































































RADIO CATALOG TIIFTS RADIO 


i 

I 


GENERAL MULTI PURPOSE V-Q-Ms *000? RESISTANT • HAND SIZE • MODEL 310 V-O-M *TYPE 3 

1. Drop-resistant, hand-si** V-O-M with high-impact thermoplastic 
case. 

2. 20*000 Ohms per volt DC and 5,000 Ohms per wolt AC; diode 
overload protection with fused fixl Ohms range. 

3. Single range switch; direct reading AC Amp range to facilitate 
clamp-on AC Ammeter usage, 

RANGES 

DC Volts: CKM 2 60-300,1,200 (20,000 Ohms per Volt). 

AC Volts: 0-3-12-60-300-1,200 (5,000 Ohms per Volt). 

Ohms: Q-20k-2QQk-2M U-20M J! (200 Ohm center scale on low 
range). 

DC Microamperes: 0-600 at 250 mV. 

DC Milliamperes: 0-6-60-600 at 250 mV. 

Accuracy: ± 3% DC; ± 4% AC; (full scale). 

Scale Length: 2-1 /B'\ 

Meter: Self-shietded; diode overload protected; spring backed jewels. 
Case: Molded, black, high impact thermoplastic with slide latch 
cover for access to batteries and fuse, 2-3/4" w x 15/16'' d x 4-1/4" 

h. 

Batteries: NEDA 15V 220 (1), 114V 91 OF (1): Complete with 42" 
leads, alligator clips, batteries and instruction manual. Shpg, Wt, 2 
lbs. 

Model 310 Cat, No* 3018 . .. . . . . , $53.00 



Cd! Ho Id 

Vi-T 1 pBll-* Mil* 


«.io 


. \TOflfflR 


Novice Crystals (Specify Sand Only) 


ALL BAND PREAMPLIFIERS 



TWO METERS Motorota ht 220 Crystals 

crystals IN STOCK tn Stock! 

[Standard • Icom • Heat hk it • Ken • Clegg • Regency •Wilson • VHF 
Eng • Drake • And Otbersi $4.50 @ Lifetime Guarantee 




Make/Model 

Xmit Freq, 

Rec, Freq, 























NYE VIKING CODE PRACTICE SET 





G THRU 160 METERS 

TWO MODELS AVAILABLE 

RECOMMENDED FOR 
RECEIVER USE ONLY 

INCLUDES POWER SUPPLY 


MODEL Pt_F employs a dual gate FET providing noise 
figures of T.5 to 3.4 db., depending upon the bond. 
The weak signal performance of most receivers os well 
as image and spurious rejection are greatly improved. 
Overall gain is in excess of 20 db. Panel contains 
switching that transfers the antenna directly to the re¬ 
ceiver or to the Preamp. 

Model PLF 117V AC. 60 Hz, Wired 8. Tested $44.00 


No. 114-404-002 $18.50 


MODEL PCLP is identical in all respects to the PLF ex¬ 
cept that two nuvistors are used instead of the FET. 

Model PCLP 117V AC, 60 Hz. Wired & tested $44.00 


Get the RIGHT START! 

With a NYE VIKING Code Practice Set you get a sure, smooth. Speed-X model 
3104)01 transmitting key, a linear circuit oscillator and amplifier, with a built-in 2 
speaker, all mounted on a heavy duty aluminum base with non-skid feet. Operates on 
standard 9V transistor type battery (not included). Units can be connected in parallel 
so that two or more operators can practice sending and receiving to each other. List 
price, SIS. 50. 









EXCLUSIVE 66 FOOT. 
76 THRU 10 METER DIPOLES 

NOTES 

T Models prefaced 1 *' * wilt be jvHilablo 1/77 

, J All models above ere furnished with crimp/solder lugs. 

3. All models can be furnished with u $0-239 female 
coaxial connector at additional cos! The £0 239 mates 
with the standard PL-259 mate coastal cable connector. 
To nrder this factory installed option, ,idd the letter “A 1 
after the model number. Example 40-20 HD/A. 

4 75 meter models ere factory tuned to resonate at J95Q 
*.Hi F$P| models are factory tuned to resonate at 3800 
kHz 80 meier models are factory tuned to resonate at 
3650 kHz. See VSV/R curves far other resonance data. 


Putty Air Tftlid - Tlkwi 

*r*Oi Air&xty in Uti 


^■>6 tors ctvpv 

wtrn «wW to it IwHfiu itkt *rfi Cap 

** ■**■* - 

RHitf b#Tl mr 

rhofi Tull 1 * 9*1 doww AM At Wot 

5$$4oiiiit cr S*L»nr*1 

50 r.o 75 0fin1 tpadtiria - VfiWft MftadfeF 1.5 t* 1 *1 mart hptgfih 

- SlIHtlfH 

Sips) harctatr* - 

Drop Fim! ItwM vi 

- T«rifk 

- NauXk 

of lupt in bfkA tkMi or eUrtfi imdw 

w**Th*r cq™ 3itipna - CpmpirtBly 

AsMwhtoi milv 

to put HP - OviWlMcl 1 H*f 

- ONE DESIGN DOES 

IT ALL. 





MODEL 

ft AN US 

■PRICE 

WEIGHT 

LENGTH 


iMvionl 


fCa/M 


40-20 HD 

40/20 

549.50 

26/. 73 

36/10 9 

+ * 40-10 HD 

40/20/15/ID 

59 50 

36/1 01 

36/10 9 

8040 HO 

B0/40 > 15 

57.E0 

41/1 15 

G9/21 0 

7S4Q HD 

7 E/40 

55.00 

40/M 7 

60/M 1 

75-40 HO ISP) 

7 E/40 

67.50 

40/1.17 

66/20 1 

75-20 HD 

75/40/20 

66.60 

44/173 

6670 1 

75-20 HQ iSP) 

75/40/30 

66 50 

44,173 

66/70 1 

75-10 HD 

75/40/70/15/10 

74.50 

46/1.34 

66/20 1 

75-10 HO ISPI 

35/40/20 15 10 

74.50 

4SV1.34 

66/70 l 

*‘8CH0 HD 

00/40/20 15/10 

76 50 

50/1 40 

69/71 0 


HO TRAPS-NO COILS— 

NO STUBS-NO CAPACITORS 

MOR-GAIN HD DIPOLES • One Kelt the length of 
conventional half-wave dipoles, * Multi-band Multi’ 
frequently, * Maximum efficiency no naps, loading carls, 
or stubs. • Fully assembled and pre tuned no measuring, 
no cutting. * All weather rated - 1 KW AM, 2 5 KW CW or 
PEP SSS, • Proven performance more than 15,000 have 
been delivered. * Permit use of the full capabilities of 
today's 5-band Mcvrs. • One feedhoe for operation on all 
bands. • Lowest cost/benefit antenna on the market today 
* Fast GSY - no feed line switching • Highfitt performance 
for the Novice at well as tire Extra Class Op. 


j* 


Tufts Radio Electronics • 209 Mystic Avenue • Medford MA 02155 • {617) 395-3280 























































SST T-l RANDOM WIRE ANTENNA TUNER 




All band operation <16(MI) meters) with 
most any random length wire. 200 Watt 
power capability* Ideal for portable or home 
operation. A must for Field Day. Siz:e: 2 % 
4-1/4 x 2-3/8* Built-in neon tune-up indica¬ 
tor. Guaranteed for 90 days. Compact — 
easy to use. Only $29.95* 



V 


ASTATIC 

MICROPHONES 


SILVER EAGLE - $69.95 

T-UGS-D104* transistoriied .*.* $48-60 

T-UG9-DI04* Golden Eagle/* transistorized $95.40 
T-UG9-D 1 04, “Silver Eagle/* I ransistorized * $69*95 
UG-D1G4* ceramic or crystal * , *.*,..*,**, $42.60 



nma 

UBS 

BBS 

bob 


Model 
200 V 


Model 

210 


BOO] 

bob' 

BBS 

BOB 



Model 

220 


CES Touch Tone Pads 

• Model 200V — acoustic coupling. $50.95 
•Model 210 — for mounting on walkies or 
hand-helds* $5495 

• Model 220 — CES can now offer you a 
TOUCH TONE back for Standard Commun¬ 
ications hand-held radios. This is the com¬ 
plete back assembly with the TOUCH 
TONE encoder mounted and ready to plug 
into the private channel connector. At so 
included is a LED tone generator indicator 
and an external tone deviation adjustment. 
374*95* 


talk 
power 
by 



for an Economy Price? 
THATS RIGHT! 
introducing the ECONO-LINE 



Miji.m-L 1 n p u r Output Tvpl ( - if frequency Pmc* 

70? (i 20W 50-3DW 10 I n/7 0 dirt 143T49MM* St't^.00 

7G2U 1 4yv S0-BGW 1 ln/T0 out 143 14S MHr S1G9.00 


Now get TPL COMMUNICATIONS 
quality and reliability at an economy 
price The new Econo Line gives you 
everything that you've tome to expect 
from TPL at a real cost reduction The 
latest mechanical and electronic construc¬ 
tion techniques combine to make the 
Econo Line your best amplifier value 
Unique broad band circuitry requires no 
tuning throughout the entire 2-mater band 
and adjacent MARS channels. See these 
great new additions to the TPL COMMUN¬ 
ICATIONS product line at your favorite 
amateur radio dealer. 

For prices and specifications please write 
for our Amateur Products Summary! FGC 
type accepted power amplifiers also avail¬ 
able Please call or write for a copy of 
TPL s Commercial Products Summary. 




$43.95 

Kit 


A LOT of antenna in a LITTLE space 
New Slinky® dipole* with helical 
loading radiates a good signal at 1/10 
wavelength long! 



• Ttti« •InclncaJly small BG 4Q A ?G meter antanru csp^f (ifes. 

«l ary l trig (ft from 24 To 70 kwI * FX) ttfra balyn w iPintrri jtcii 
ni^tid * parfablfl-iracii 4 tiores m mmulai * small 
ttmauQh (oFibn srtfcof * fulMegalpuA'tjf - Ipw 5WP 

qvnr complete &0 75 -10 4 20 bands * much lowef almo- 

»pNtrlC nqiM prehop IhflH n VttMlt-III and needs no fft(JnTl*f ■ kil 
mciqden a pair ht ip>cijily made *-in 0 f 1 dii by 4 lrtCh lOng 
cq4*. combining 33£ le*l of fjd-ialing conductor bfllun 50 ft 
HQS8 U coa*. PL259 con net to r. nytofl top« $ miiruehoo man* 
oaJ * oq* us use by US D*t)f State US Army radio tchooii 
f»lm, mnutunds of hams rh* wcutd twer 



FT 301 

160WMQM Transceiver - 200WPEP $769 

FP301 DIG 

1 60M-10M Tr ansceiver - 200 WP£ P 

935 

FP 301 

AC Power Supply 

125 

FP 301 Cl D 

AC P S* w'Clock and CW ID 

209 

FRG-7 

General Cov. Synthesized Receiver 

299 

QTR 24 

FT 101 -E 

Yaesu World Clock 

30 

T60-10M 

FT 1Q1EE 

XCVR W/Proces$or 

729 

160tQM 
FT-101EX 

XCVR W/O Processor 

649 

160 10M 

XCVR W/O Processor 



AC Only, Less Mike 

589 

FL 2100B 

Linear Amplifier 

399 

FTV-650B 

6M Transverter 

199 

FTV 250 

2M Trensverter 

199 

F V 101 8 

External VFO 

109 

SP-101B 

Speaker 

22 

sp iD tps 

Speaker/Patch 

59 

yo-ioo 

Monitor Scope 

199 

YD-S44 

Dynamic Base Mike 

29 

FA-9 

Cooling Fan 

15 

MMB 1 

Mobile Mount 

19 

RFP 102 

RF Speech Processor 

79 

XF-3QC 

FR-101S 

600 Hi CW Filter 

40 

SOLtD STATE 
FR 101 DIG 

160 2M/SW RCVP 

4B9 

SOLID STATE 

160 2M/SW RCVR 

S99 

FT 301 S 

160 TO Mi 40VUPEP 

559 

FT 301 S 

160 TOM 40WPEP Digital 

765 


Name 


Call 


Accessories: 


FC 6 

6M Converter 

24 

FC2 

2M Converter 

25 

FM1 

FM Detector 

20 

■* 

Attx/SW Crystals 

5 

XF 3GB 

AM Wide Fitter 

40 

Xf 30C 

600 Hz CW Filter 

40 

XF 30D 

FM Filter 

49 

SP 101 B 

Speaker 

22 

FL 101 



SOLID STATE 

160 1QM 


TRANSMITTER 

525 

Accessories: 



RFP 101 

RF Speech Processor 

79 

MONITOR/TEST EQUIPMENT 


VC 600 J 

600 MHz {10 PPM) 



Counter 

249 

YC 500 S 

500 MHz (1 PPM} 



Counter 

365 

YC 500 E 

500 MHz {0.02 PPM) 



Counter 

489 

YO 100 

Monitor Scope 

199 

YP 150 

Dummy Load/Watt Meter 

69 

YC 601 

Digital Readout 



(101/401 series) 

159 

VHF FM & SSB 

TRANSCEIVERS 


FT 6206 

6M AM/CW/SSB 

365 

FT 221 

2M AM/FM/CW/SSB 

629 

Accessories: 



MMB 4 

Mobile Mount 



(FT 620B, FT 221) 

19 


MasterCharge 


TUFTS 


Radio Electronics 


Address 

City_ 

Order: . 


State_ Zip 


American Express 
BankAmericard 
accepted on 
MOST items! 



209 Mystic Avenue . 
| Medford MA 02155 
| (617) 395-8280 

FREE Gift With 

Ever^ Order! 


□ Check enclosed 

□ BankAmericard □ MasterCharge □ American Express 

Creditcard#______- Interbank#- 

Signature_ Card expiration date , 


Prices FOB Medford MA. 
All units can be shipped 
UPS, MA residents add 5% 
sales tax. Minimum $3 00 
Ioe shipping Sz handling an 
alt orders* $10.00 merchan¬ 
dise minimum please. 


Cash orders over Si200 deduct 5%. No other discounts offered. All sales final. 


Tufts Radio Electronic* • 209 Mystic Avenue • Med ford MA 02155 • {617} 395-8280 































































































HRM RADIO/ 


COMMUNICRTIONS 


THOMSON-CSF 


NRC 


ELECTRONICS 


MODEL 

NET PRICE 

103 R 

S 39.95 

12 V 4 

SI 9.95 

*13 HM 4 

$ 41.95 

600 

$ 20.50 

104 R 

$ 49.95 

102 

S 24.95 

12/115 

$ 69.95 

612 

$ 27.95 

108 RA 

$ 79.95 

107 

$ 28.95 

108 RM 

$ 99.95 

12 HM 4 

$ 29.95 

109 R 

$ 149.95 


MODEL 12HM4 


NPC 2.5 Amp Regulmau Pdw#i Supply. 
Soil'd St*£* C rc lj ♦ Pro-tired: 



ALSO! Available as 
13 HM 4 with built-in 


Low Cost r#yulat«J power Supply 
quietly ewwwts 115 volts AC Id 
13.5 vDlis DC ±200 millivolts. 
15 amps continuous, 2 5 amps 
ftg Ideally suited lor operating 
mobile CB transceivers in vow 
home or tiff ice base station 


IgudspiMkiir 

Gulpul Volttign 
Continue mi Current 
Regulation 

Rip04*/Nb>QO 


tvl‘jC 4.1 

13 5 5VDi ■ 

1.5 Amp 

2.5 Amp 

5 mV RMS 


MAXIMUM 

14VOC 

iOrrtVRMS 


Cab* 3 ihmh {WjnSVlDl Sfupolng Wuajht 3Iba 


MODEL 107 


MFC 4 Anno Power 
Supply, 6 Amp Mam. 
So ! -fl State Overload 
pfpT«eied 



Functions silently in convening m volts AC lo 12 vote 0C. 4 amps, 
continuous. G amps max Enables anyone to enioy CB radio car 8-tiatii 
camitjge. cassetteplayer or car radio in a home w office. 


Continuum Current iFipir Losdl 
Qutpul Voltngn iNo Load} 
Outpui Voltage if uil Load) 
FNtorlnfl Capacitor 
FLppm (full Loau} 

Short Circuit F'rnmchpr* 

Cbso 3" (Hi x 4V(Wj * 5V-(D} 


4 Amp 
16 V mas 
1? V min 
10,000 uf 
5 V PMS 
5 normal Breaker 

Shipping Weigttt 5 lbs 



ROWER SUPPLY 


REGULATED O* 

model i;fn 
Ion C ll 

ThANfcCEIvCft 0fF 

IPS VAC/n G VQC 7 6 AMh flf (J 


mu >■>! 


MODEL 103R 

NPC 4 Amp Ftegy I .ited 
Power Supply 
Solid Siate. Dire 
Overload Protect tor 



ConvraTS tlS vote AC TO 13 6 vote DC 1 TOG mitiivote nance* 7 5 


amps twlmuma and 4 amps mas Ideally suited Tor application* 
where no hum and DC stability are unporum such as CB transmission 
small Ham radio transmitter, and higfi quality eight-track car stereos 
Can also be used to incWe-ciiarge 12 voir car catteries 

TYPICAL MAXIMUM 


On!pul VoUage 
i inn i N.itl Regulation 
Ripple/ Noise 
Trartsinnr Response 
Cl II runi Coni in nous 
Current Limn 
Current FoltibSfit 


13 6:? VOC 
?0 mV 
7 mV AM8 
20 uSet 
2,6 Amp 
fl Amp 
1 Amp 


’ 3,6 - 3 VDC 
5Q mV 
& mV RMS 


Cuiw 3 ih> * 4 , iwisS'- i.Di Shipping Wuigril 4 tbs 



MODEL 108FIM 

NPC 12 Amp ReguLiteft 
Power Supply. 
Solid StAti. 
3 Way Protected 
Currsm Metar. 



This ffssvv duty unit quietly convem 115 vote AC td 13 6 volts DC 
- 20G miilivails 8 .imps continuous, 12 amps mai All solid state. 
Features d jjj current over leas and overvoltage protechon Ideally 
suited tor opoaling motnie Han radio 2 meter A1A-FM-5SB lt» 
covers m yur home or office Can Alai be ufi&j lb Indtipdiarge 12 
wotl car titter ^ 


Output Vonagc 
L • Load Rcguliition 
Rippls/None 
IransMeni Ae-spon*# 
Curr ant C nnlmuoub 
Current l rmit 
Current FotebOCft 
Otprvolfogc Prelection 


f yfiCAL 

13 6 -2 V DC 
50 mV 

2 mS/ RMS 
20 uSec 
A Amp 
12 Amp 
2 Si A mp 

14 5 V 


MAXIMUM 

13 6 1 3 VDC 
SO mV 
S mV RMS 


15 V 


Cft» 4!A (Wfn^V'lDl Snipping Weigh! Q 5 Hm 


ALSO AVAILABLE AS MODEL 10BPA 
WITHOUT METER AND OVERVOLTAGE 
PROTECTION. 


MODEL 109R 


NPC 25 Amp Regulated Power Supply ^ Way Protected 
Output Voltage and Current Meter* 


&frs he-rvy durv unrt quietfy cony-fids 11a voui AC tc 13 6 rote DC _t 200 
rmliwote 10 amps continuous. 25 amps max All iohu state Fsatares 
dual currem ovenoad. overvohage and thermal gnrleaiofi Ideally suited 
for apemtingmobileHamrad^and urea? ampifftr *n yw Tim or office 
toenl bench prmtr st®pty Iff : ng anc £>l mobile COflirntf 

njC-Shons eqyipmenl 

TYTICit, MAXIMUM 


Outpui VoMao^ 
LFna'Lond Rngutfl'lpri 
Ripple Mono 
Transient Fki-.iHjnM 
Curroni CQnjjnuoun 
Currcnl Limn 
Overvoltage F^oloclion 
Thermal Owurlond 


13.6 2 VDC 

50 mV 
5 mV RMS 
£0 uS*?c 

10 Amp 

20 Amp 
14,5 V 
100 \ 


13.6 r_3VDC 
10Q mV 
10 mV RMS 


T5 V 


Case 4 V |Hl < Q' IW) * Wr' ID'.. Shipping Wmght l 'i lbs 



MODEL 104R 


NPC 6 Amp Power Supply 
Regulated, 

Solid Siaie. Dual 
Overload- Protection, 



Converts US vote ac to 13E vois 
DC t ?Q0 millivolts Handles * 
ar-iK. oontinuaus and 6 amus nai 
Idealty suiT«slgr acpticabons *fwe 
CNBffflM DC sta&firty rs wp o riaiit such as CB trmsmis&Bn snail Ham 
rad® lram/*’Her, and high quality eighpffadi: ce ‘Jsrcos Can tx used I. 
»ieWe^ha T 9f l ? vofl car toneries 


t>Vtpi.rt Vo.logo 

Lme.'L&ao Requiatipn 
RlppUr'Nois* 
Transienl ReBpuna« 
Current ConttnuoLiB 
Current Llmil 
Current Fallback 


MAXIMUM 

13-6 + JVDC 

?0 mV 

2 mV RMS 
20 uSec 
4 Amp 
G Amp 
2 Amp 


TYPICAL 
13 6-3 VOC 
50 mV 
5 mV RMS 


Case 3 [Hi x ti (W)x6' ' (D) Snipping W^igftl: o IPs 


MODEL 12U4 

NPC 1.75 Amp 
Power Supply^ 

3 Amp Mex. 

Funcriom sdenlly <n convert¬ 
ing 115 volts AC to 12 veffts 
DC. Ideally suited tor most 
aOpliCfElions including f traeL stereo, burglar alarm car radio inn 
cassette toot; slaver wdhin bower raTino 


O 


□ N 


3 



A 


Continuous Currem {full Load) 
OljI pul Voltage HoLoadi 
Output VolL-ifjn (Full Load] 
FiMnrmg Capaciior 
Ripple (full LPadj 
Short Circuit ProtHclion 


i .75 Amp 
16 V maji 
72 V min 
5.000 UF 
4 V RMS 
Thermal Breaker 


Cuv) 3 (Hi x 4 ! (W1 x 5 h I'D i Shi ppm a Weight? lbs 



MODEL 102 

Nf*C 2.5 Amo 
Power Supply. 

4 Amp Max, Solid Slal* 
Cker!03Ct ProteclKl 

FuncbonSi silenffy in Convert 
rng M5 vote AC to t2*rtits 
OC 2 5 amps conUnuous 4 max Enables anyone to enjoy CS 
rad id, car &*traa canndge. cassette tape player w car ladtct m s home 
or office 

Cor-ifijcrjt C-'Tent |FuH Lo»d > 

Outpui Vpltage (No Load I 
Oulpui Voltage (Full Loadi 
FlItaringCopaciTor 
8>ppla iFull Lena i 
Shorl Circuit Proteelion 

Cum 3"(H}x AV'(W> x 5-* <0} Shipping Wsighl: 4 lbs. 


2.5 Amp 
16 '/ tna* 

12 V mm 
6.000 uF 
.6 V RMS 
Tnermnl Broa hiH 



Output Voyage JNo Loadi 
Output Voflags (Full Load] 
FrepuerKT |NP lOAd) 
Fmquei>cy (Full Loach 
Rowef ConunuO-u* 

Pdw^ P^eii 
PaFflllei Connocimu 


17VOC 1W 

115 V RMS 
100 V RMS 
5& Hi 
54 Hi 

20OW 
24QW 
MOW 

Ah Values Are Typa a 


14 VDC IN 

130 ■ PMS 
175 , RMS 
m Hi 
62 Hz 


MARINE & RV 

MODEL 42-115 


NPC 12 l 15 Solid Stare Invanar 2D0 W 
Paralie!- Connaqfton for Ppwnr up 70 350 lA 

Converts T2 vote DC tv 115 vgits AC ,.r BO Hi output 200 wate contirv 
ikmis operaTmn mm p€34 po*^ w to 24y wjtts Ail sihcor. semtcoodu: 
tors assure high rehstjiltiy at excess*vt ambient temptrUunft^ Th-e 
outfHil voltage is a Square rrsve The ■ ,?ne< «s no; rKcmmsndHJ 
where high It arts'cn-;. nottdteMs 

The 12-115 alio^ you lo have AC bouse Gurtem m yrnir i-oai car bucK 
camper house nailer oi houseboat Will operate small housetop acpij- 
ances. T v hafHj 10015. electric shaver AC Ltdms, and lights wilhifi 
power rating Built-ir oveiload pfotedion 

Case 4'/ f 1 1 H 1 1 (W) * 5'rj (D). Shippmq Wolpnt ? ius 


MODEL 612 

Mod#! 512 

Power Convfl-rtffr 

NPC 612 converts 6 volE 
negative ground or 12 «n: 
posisivf ground ettcttical 
systems to 12 vc.it nega- 
11 ye gtouhd operation 
Provides tell 3 amp con 
Sinuous power The in- 
eupens.vesolution tor 
insiaU-mg car radios, SiLTeo 
and cassette tape players, 
in vehicles mrttfi 6 veil neg- 
jtivo ground 01 12 volt 
positive- ground systems 

Cnw> 2H “ CH| * 3" (W} < 5' 
Snipping Wuigni 1 lb. 
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MAGNETIC MOUNT 

stays put even at 
100 mph! 

MM-JM-150 for 144 MHz use 
MM-JM-220 for 220 MHz use 
MM-JM-440 for 440 MHz use 


Handle full 200 watts •low-low V.S.W.R. •Deliver 3 dB gain and morel 

A 

TRUNK LID MOUNT 

No holes and low 
silhouette too! 


Larsen Kulrod 
Antennas A 


Pick 






Only 

$38,50 

complete 


TlM-JM-150 for 144 MHz use H 
TLM JM-220 for 220 MHz use| 
TLM-JM-440 for 440 MHz use, 

And 1/4 wave antenna for trunk 
and magnetic mount — S18.50 


Only 

$38.50 

complete 


the one that best fits your needs: 

ROOF or FENDER MOUNT 

Goes on quick and easy 
in 3/8" or 3/4" with 
fewest parts. 

JM-150'K for 144 MHz use 
JM 220'K for 220 MHz use 
JM-440-K for 440 MHz use 
And 1/4 wave antenna for roof and 
fender mounts $11.50 


n 



Only 

$31.50 

complete 



*TJ 


Above antennas ail complete with mounting hardware, coax # connector plug, alien wrench and complete instruction ss. 



173CUPREAMF. 


CUP REAMP 


Gal •'.jiih-im- «*grii maduinimn iMhQut danger <iP mi.qntff 
Salni *hir, <ip»cH pnimplil't^ uni) cl'lpfMf lot Irururnitlirt, 
public “ Mu 1 - - *yslerm. Ml -1 tdpa ntcorderi nn-Ui no 
eniecrul i i 

l«|W«rflVBltlHIV 


COAXIAL ANTENNA CHANGEOVER RELAY 

.__mod#J 377 _ 








Model 372 - S27.50 


ayvitJp-i-^ riiyNr 

C4«H4lrt(l>l 


, M JO i 


**d0(, 

lw 

t yr* * r * 

t M 

I«ntiMr li rip 



Iconortiical and rehab It Can tw operated from vox cm uji r 

tor mni[i'i " j h ’i.nl11 chwai ion tw from f*tT nr “-.arvjal 

T.'fl wwiich, hpuT ■- tutcvrva-iita 1 1 T you-ntted **ien 

"■< ’h* T .1 pc-i ■ on W » Al ng 

•Jr-»3E a-nd 13* ut^rtlrng iiX«nt 


1.1 


Model 377 - $17.95 


Q»n 




•die Ahmi 
UHF Tt** » 
■ t 17?" 
H ft 


1 PCt* 


• ■t»l 


UNIVERSAL HYBRID COUPLER II PHONE PATCH 


me*f*I BOTH .no mo***? 3O01* 


B‘W 


Connect yftt 


to trw 



tlirtor 

tMb j-** 

»uNg f*v MPa* m rh* lex 
f^vUici to & itam me 1 -n* 


|r«hone irnti. Frv* 
caftptartt to 

‘O' laps rec.-fd-r^md 

" m* r-3l<5h. rriSffl 


cjfZuii c* '.nrrtn for effartteu vO-t Ljpefaron c?l Ifw pNgcw 

pMC* A Vyrif -h Cft'rto***'* 5 ifiXlFcm SiWC'^r ; ■’ ifr 
{in Ud^i 3012*J mndb it* <Ml qt weak ptwn* mgruH 
arer almi pmutt o^mcxJuMnon vnfufn me b<j i mmentm*' 
u uJ*d 41 Tt'* itatrtJh "II" rmitionp |Th* C&mfiMtmp also 

fund. r i praamphlin-fl rfu u with the alatun 

mn'iniMiTfiriit if rltsured, I 

v IpKifrCAUCMl) 


BARKER A WILLIAMSON. INC. 


Model 359 - $37,50 




> 

Q 

O 

r\ 

> 


Model 300 2W with Compreamp 

- $125.00 


Model 300 IW without Compreamp 

- $85.00 


Tj 

Tf 

1w n»di 

p 

Siiuttng W*^hl 


« 177 " *7 VI- ■ r- 

3 1.7 fee. 

f-DoU Imrurv. flurgmt 2LHB 
Of MJljIVPlMlt 


CftlWOin 


Irwnm ittfif" e- et'fcl '■« I CWlil /i iT>w gj ! . 

tour linn Of --it IT ijcw i d-uJe i tr £vm 

apcrsu I_r - r ,o-r-o - -.t-^sr T*w iw- -r 

Trv»rM0Mi7M A u3 to h*am{iiiii(r/LiiT!>|# jn c* w m 
ah t *pet s^l |T 4 nvniM«ri. tv * cmg-tiiii-«j fjt. ? 

6aTiBry-™> tuwim pow€T Iniralf 5 nnthoL.I *■ r 

wiring changn ir» ypu transmn lur iu« COniv,:r rr*< 
Comprmtnp lircwtttft V'Jm i nir. rfltinorte [S0 P O0O-oh*n 
dYOArr i or r> ql- impedanE'-- ariiir-lc! -nnr vuu' rransmitren 
mier-Opilann Input tinrecta-' From f»mft i.:clftr twir. Ii nu 
ypL^ tiYPSI'i Mil! Corripma.inp wtien yPJ w.!' 11 i ci 
Cirr^Nei'jjpn ipv- It sdiuslatm*. luu 



l.n 

Siuppinfl Waiftit 


loaded. 

Si 

to i 

ecu 

MdOOohw^ 

fl-vnlT trifWMtaP brtlary, 
Burp«i 3UPS pi iquwilanl 

a-ar4 w * jr ■ * iit - 

6-1fj ot 

T ■rrr.an#!. «rr v 


> 

5 

o 


COAXIAL SWITCHES AND ACCESSORIES 

*ot mtertna ie-*ti>qn and fif imiiching 


rr w ‘ r-*ut -:i ?v» tcNn ‘m jE- r - * .1 ’ex r-» 

i'xJi/ttTv tor Carann hfirrne * m vW -F'ch ;nr- 

lactu *frt pl>- plaitrT iornfuclam g-w umwigr tKd pihlcf 
i T -j.' ! »ns »na ifiiAtjit'tV Itorn tretjuT"' "H io 150 MNz 

(iltw 03341*1 iwmrhit ift drM',|n<ei1 far u.w with 5? t-i 75- 
ihm fiert-raactiw lli.uhi, md uOwei laiml q[ lOCXlwBtlt 
AM 2000 iwttt SSti CunrtHcmnert UHF iv*« Jnu'rtion 
uii ik iwgligiblB 1 rrtiiJ VSWR 'i lest: Ilian T.7 1 up to ISO 
MHLf 


COAXIAL SWITCH SELECTOR CHART 


C" .-i * --eai-.-r-Ei it 30 l 45 JB 

■ iml SO 35 tn*«w j ivrrtjire oultsli. 



tA.tr *-1 .lie HBii-Jpl* lor frit well Of i»n<i mooiil*ng. ml 
*.ii- im w.ihjut pfOl»l':l-wt grourating q. 1 1 m*.:|iBP outpatl 
Hatful i-.iJn rruur-TBdj cormittlar models can t*- cil-u-r mh 
tit ptffli" rr-OuATKl llXiflf <h,H > plant rWOunrqfll COhr'^CEOC 
imidnrt n t&r gamjl mmuriUng nntv, save [HinRi ipiH i' 

.‘J' I’m wrlettpr liiirl Iwtlpw 1o ctiposS Ihi* itiOCltli yOu 













PRICE 


Cooracto* 

Moumng 

Automatic 

Di*. 



Ou-tpun 

Pl«c*mefii 

Phi 

Wail 

Dm 

Groumdi ng 

Plat* 

Rf marks 

375 

iass 

6 

Att|l 

X 



a 

Sugpljfd 

PROTAX vantcA Ground* j>i except selected 
output circuit 

376 

18.95 

5 

Radial 

It 

* 


X 

Sullied 

PROTAX twi tch Grou™3i all except seletcled 

output i in 1.11 t Stxlh iwir. ti [Btuton yrounrH 
ait output* 

&50A 

14.00 

5 

Radial 

1 

K 



DP b 


S60A 2 

12.50 

2 

RsdiaJ 

X 

X 



0 P2 


551A 

17.50 

2 

R*d<*r 

X 

X 



QP2 

Speoa' ? Pol* 1 2 cxjsH rot usdKJ to 

$yynch jnv RF 0#y>ce n q# o.,t ot ser es 
cawineciiO'' m a coa> at i mf Sc* rou«r|. 

556 

.95 

— 

— 


1 




Btachcl •.:•-• r lor m mo .>*’ mg* o f '3d ai 
connector irt*Ten« 

590 

17,95 

5 

Antal 

X 




0^5 


590G 

17.95 

5 

Axial 

X 



% 

Su pofied 

GroumcK an except seteLteef oufput citcuH 

592 

16.50 

2 

AkisI 

X 




OP 2 


595 

18.50 

6 

1 n-linft 


X 

X 

X 


Grounds all except selecieo ouiput circuit 








Mud*l SMA-2 
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There is no substitute for quality, performance, 
or the satisfaction of owning the very best 

Hence, the incomparable Hy-Gain 3750 Amateur 
transceiver. The 3750 covers all amateuT bands 
1.0-30 MHz (160-10 meters). It utilizes advanced 
Phase-Lock-Loop circuitry with dual gate MOS 
FETs at ail critical RF amplifier and mixer stages. 
There's a rotating dial for easy band-scanning and an 
electronic frequency counter with digital readout 
and a memory display that remembers frequencies at 
the flip of a switch. And that's just the beginning. 
Matching speaker unit (3854) and complete 
external VFO (3855) also available. 

See the incomparable Hy-Gain 3750 at your radio 
dealer or write Department MM. There is no substitute. 





3854 - SS9 95 


3750 S1H95.M 


38S5 - 5495.00 


There is no substitute. 
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Amateur Radio Sysfr m. 


HY-GAIN'S INCOMPARABLE 
HY TOWER 

FOR 80 THRU 10 METERS 

Model ISHT 

• Outstanding Omni*Dir< j ctioiial Performance 

• Automatic Band Switching 

• Inst ails on 4 sq. ft* of real estate 

• Completely Self-Supporting 

By any standard of measurement, the Ily-Tower is unques¬ 
tionably the finest multi-band vertical antenna system on the 
market today. Virtually indestructible, the Model IttHT 
features automatic band selection on 80 thru 10 meters 
through the use of a unique stub decoupling system which 
effectively isolates various sections of the antenna so that an 
electrical s * wavelength (or odd multiple of a Lt wavelength) 
exists on all hands. Fed with 52 ohm coax, it takes maximum 
legal power * , . delivers outstanding performance on ail 
bands. With the addition of a base loading coil, it also delivers 
outstanding performance on 160 meters., Structurally, the 
Model 18HT is built to last a lifetime. Rugged hot-dipped 
galvanised 24 ft* tower requires no jjuyed supports. Top 
mast, which extends to a height of 50 Ft*, is 6061ST6 tapers 
aluminum. All hardware is iriditc treated to MIL specs. If 
you're looking for the epitome in vertical antenna systems, 
you*11 warn Hy-Tower, Shpg. Wt., 96.7 lbs. Order No, 182, 
Price i $279.95 

NEW Special hinged base assembly *m Model lSHT allows 
complete assembly of antenna at ground level . . . permits 
easy raising and lowering of the antenna, 

BROAD BAND DOUBLET BALUN 
for tO thru 80 meters 
Model BN-B6 
$15.95 

The model BN-S6balun provides optimum balance 
of power to both sides of any doublet and vastly 
improves the transfer of energy from feedline to 
antenna, Power capacity is 1 K\V DC, Features 
weatherproof construction and built-in mounting 
brackets, SI5,95 Shpg, Wt. 1 lb. Order No. 242 



i xf 






Supe r 

3-Element Thunderbird 
for 10, 15 and 20 Meiers 
Model TH3Mk 3 — $199.95 

Hy-Gain s Super 3-element 
Th underbird delivers outMand&ng perform¬ 
ance pc 10 15 and 20 meters The 
TH3Hk3 features separate and matched 
Hv -Q traps lor each hand and Seeds with 52 
ohm coax Hv -Gain Set a Ma' c h presents 
tapered impedance for most efficient 
3 band matching, and provides DC ground 
to eliminate precipitation static The 
TH3Mk3 delivers maximum F/B ratio, 
and SWR less than \3lt at resonance on 
all bands Its mechanic ally super tor 
conMrm tiori features taper swaged slotted 
cubing for easy adjustment >3nd larger 
diameter Comes equipped with heavy 
tiirabk boom-to-masl ctamp Hy-Gain 
fertile balun Bn-86 is recommended for 
use *nh the TH3Mk3 


Hip 


Electrical 


IHJMkJ 

Gam- jveragt 

8 7dB 

8dB 

Fronl-iO-back ratio 

25dB 

25dB 

SWR < oi resonance } 

Lesv ihan 

Less than 


15 1 

13.1 

Impedance 

50 ohms 

50 ohms 

Pawep m ling 

Man legal 

Majc legal 

Mechanical 

Longest element 

31 V 

27 

Boom length 

24 

14 

Turning radius 

20 

15 7 

W ind l&ad at 00 MPH 

156 lbs 

1032 lbs 

Maximum wind survival 

100 ^PH 

100 MPH 

!Hef wvtgbl 

57 l|» 

36 ibs 

dumeter accepted 

r- to 2V 

Pi' to 2 1 ? 

Surface area 

6 .1 sq ft 

4.03 Sq ft 


©-Element Super Thunder- 
bird DX for 10, 15 and 20 

Meters Model TH6 DXX 
$249.95 Separate HY-Q 

traps, featuring large 
diameter coils that develop 
an exceptionally favorable 
L/C ratio and very high Q, 
provide peak performance 
on each band whether 
working phone or CW. 
Exclusive Hy-Gain beta 
match, factory pretuned, 
insures maximum gain and 
F/B ratio without com¬ 
promise. The TH6DXX 
feeds with 52 ohm coaxial 
cable and tie!i\ers less than 
1 .5:1 SWR op all bands. 
Mechanically superior con¬ 
struction features taper 
swaged, slotted tubing for 
easy adjustment and re¬ 
adjustment, and for larger 
diameter and less wind 
loading Full circumference 
compression clamps 
replace stdf-tapping sheet 
metal screws. Includes 
large dia meter, heavy gauge 
aluminum boom, heavy 
cast alum mum boom-to- 
mast d-imp, and heavy 
gauge mar hine formed ele¬ 
ment-to-boom brackets- 
Hy-Gain’s ferrite baiun 
BN-86 is recommended for 
use wii h t he I H 6DXX. 


MULTI-BAND HY-Q TRAP DOUBLETS 
Ily-Q Traps 

♦ Install Horizontally €*r as Inverted V 
■ Super-Strength Aluminum C5*d Wtre 

♦ Weatherproof Center and End Insulators 

Installed horizontally or as an inverted V, Hy-Gain doublets, with 
Hy-Q traps deliver true half wavelength performance on every 
design frequency. Matched traps, individually pretuned for each 
band feature large diameter coils that develop an exceptionally 
favorable L/C ratio and very high Q performance. Mechanically 
superior solid aluminum trap housings provide maximum protec¬ 
tion and support to the loading coiL Fed with 52 ohm coax, 
Hy-Gain doublets employ super-strength aluminum clad single 
strand steel wire elements that defy deterioration from sail water 
and smoke . , , will not stretch > . . withstand hurricane-like 
winds. SWR less than 1,5:1 on ah bands. Strong, lightweight, 
weatherproof center insulators are molded from high impact 
cyolae. Hardware is iridate treated to MIL specs. Heavily serrated 
74nch end insulators molded from high impact cycolac increase 
leakage path to approximately 12 inches. 

MODEL 2BDQ for 40 and 80 meters. IOQ* 10 ! ; ' overall* Takes 
maximum legal power, Shpg, Wt., 7.5 lbs $49.95 
Order No. 380 

MODEL VBDQ for 10, 15. 20, 10 and SO meters. 94' overall. 
Takes maximum power. Shpg. Wt-, 12.2 lbs. $79,95 
Order No, 383 



CENTER INSULATOR 
Band Doublets Model Cl 


for Multi- 


Strong light weigh l, weatherproof 
Model Cl is molded from high impact 
cycolac. Hardware in iridite treated to 
MIL specs. Accepts* *4" or 3 /i" coaxial, 
Shpg. Wt., 0,6 lbs. $5.95 Order No. 
155 


MULTI-BAND ANTENNA 
Dipole Antenna — Model DIV430 
$13,95 

For 10 thru 80 meters — choice of one band 

A dipole antenna for the individuals who prefer the *‘do-lf-your¬ 
self ** flexibility of customdcsipiiiis an antenna for your specific 
needs. (Work the frequencies you wish in the 10 through SO 
meters bands). 

The D1V-80 features: Durable Coppetrweld wire for greater 
strength, Mosley Dipole Connector i,DPC-1) for RG-S/1 1 or 
RG-58/U coax and all the technical information you w ill need to 
construct your custom-designed antenna. 



END INSULATORS for Doublet* Model El 

Rugged 7-inch end insulators are moklrd from high impact 
cycolac that is heavily serrated to increase leakage pj 
approximately 12 inches. Available in pairs only. Shpg. W 
lbs. $3.95 Order No. 156 


ath to 

t„ 0.4 
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* Control unit works on tIG 220 
VAC. 50/SO Hi ,mij suppi-e 
necessary DC to motor 


* ExceHent for single coax feed to 
muiiiband quads or arrays of 
monoband-erf: rht- five positions 
allow a single coax feed to three 
beams and two dipoles, or oltier 
similar com bfn alia ns. 

* Control cable I not supplied 
same as for HAM-M rotator. 

* Selects eniennas remotely, 
grounds all unused antennas 
GND position grounds all an¬ 
tennas wher leaving station 

Ram-Hat’’ construction shields 
motor and switches 

* Motor 24 VAC. 2 amp Lubrica 
lion good To 40 F 

* Switch RE Capablli!> Maximum 
legal limit. Price: $120,00 


MATCHING NETWORKS 



200 watts 

Price Si 10.00 



Mft-2000 

2000 wain P£P 


Price: S220.00 


General « integral Wattmeter rpads forward! t^ower »n 
watu -iW VS’<VR di recti,, can he calibrated to read re- 
liecied r'nwfir • Malche* 50 ohm transmitter output lo com 
antenna toed line with V5WR g! *1 least 5:1 • Ccvrrs ham 
band's SO thru 10 mature * Switches In or out with front 
panflf switch * Size: 5! j N H t IQV'W; S"D (MO x 27 3 x 
20.2 cm:- MN-200D, MV'D (36.S Cm). 

» Continuous Duty Output: MN-4, 200 walls. MN-2000. 
1000 drills (£000 a alls PEP) * MN-20QQ only: Up to 3 an¬ 
tenna connectors selected by front pane' swilcH 


RF 

WATTMETERS 





SSR-1 


COMMUNICATIONS 

RECEIVER 


* Synthesized * General Coverage 

* tow Cost • All Solid State * Built-in AC 
Power Supply * Selectable Sidebands 

* Excellent Performance 

PRELIMINARY SPECIFICATIONS: * Coverage: 500 kH* to 

3D MHi * Frequency cun br- road accurately to frailer Ihau 
5 kHz t Sentiiiviiy typically 5 rHc revolts for 10 0B 5-*N'N 
SSB and better than ? microvolts for 10 oB S + N/N AM 

* Seleclnble sideband* * Built-in power supply: 117 234 
VAC " 20** • it the AC power source fail* the unit switches 
automatically to an internal battery pack which uses fright 
D-o^Fi', ,'-£t supplied! * For reduced current dnin -n DC 
operzit .jn me dials do net I ghl ut unless a r#q puitibuttd* 
on me Tiont panel :t depressed 

The peHomtance, riefsafiMy vre io» cos? of ihe 

SSR-1 make »t ideal for use jts a stand-by nmveur or 
novice-amateur receiver short wave receiver CB monitor 
receiver, or genera) purpose laboratory receiver 

Price: $350.00 




GENERAL. * All amaleui band* 10 thru 80 mninre in seven 
SOD kHz ranges f Solid Slalu VF-Q with I kHz dm I divisions 
• Mode* SSB Upper rand Ifrwfli GW and AM m fiullhln 
Stdeionn and automatic switching on CW * 10 lube* 
an d tarn i-co rt dud lots * Dimensions; S'/'H, IQV'W, 14?*" 
D 114 Ok 27 1 * 36.5 cm| Wt. 16 lbs (7 3 kfc) 

TRANSMIT’ e VOX Or PTT on SSB or AM • Mpul Power: 
SSB 309 wails P AM 260 watts PEP cor trolled 
earn, r com^alsijl* with SSB Elnears, CW 2130 watts e 
Ad |u viable pi-network, 

RECEIVE * Samibv ty biller than t .V tor to dB S N * 
UF. Selectivity 2 l kH; 6 dB 3 6 kH* 60 dB • AQC 
"u* ’ on wc?i-.e- model. varinbe with RF gain central fast 
attack **,d slow re ease *i1!h noise pulse suppression • 
Diode Detector Tor AM reception 

Price; $649*00 


TR4CW SIDEBAND TRANSCEIVER 


34FNB Plug-in Noise Blanker * . * , 100.00 
FF 1 Crystal Control Unit *.***,*. 46.95 
MMK-3 Mobile Mount 7*00 

RV4C Remote VFO.120.00 


POWER SUPPLIES 

AC 4 Power Supply ,..*..*.**, $120.00 
DC 4 Power Supply ..****..*,«, 135.00 


2 METER FM 

PORTABLE TRANSCEIVER 
Model TR-33C 



Amateur Net $229.95 
•5CPC* Frequency Control 

• 12 Channels with Selectable Xmir Offsets. 

• All FET Front-end and Crystal Filter for 
Superb Receiver In termed Rejection. 

• Expanded Antenna Choice. 

• Low Receiver Battery Drain. 

• Traditional R. L* Drake Service Backup. 
•Single Crystal Per Channel. 


LINEAR AMPLIFIER 
Model L4B 



L-4B Linear Amplifier 895.00 

• 2000 Watts PEP-SSB •Class B Grounded- 
Grid — two 3-5002 Tubes • Broad Band 
Tuned-Input • RF Negative Feedback • 
Transmitting AGC • Directional Wattmeter 

• Two Tautband Suspension Meters • L-4B 
13-15/16" W ( 7 7/8" H, 14-5/16" D, Wt-: 
32 lbs. • Power Supply 6-3/4" W f 7-7/8" H, 


11" D, WL: 43 tbs. 

POWER SUPPLIES 

AC 4 Power Supply ..« . *, . $120,00 

DC 4 Power Supply ..135.00 


Touch-n-go with 

DRAKE 1525EM 

Push Button Encoding Mike 

Drake 1525EM* microphone with tone encoder and 
connector for TR -33C, TR-22. TR-22C, ML-2 .. 



W-4 1,8-54 MHz Price: $ 72.00 

WV-4 20-200 IWHr Price: $ 84.00 

Rosds Snrward cine) reflected power directly In 
* ills (VSWR from nomogram} Two scales in 
each direction. Size. 5V'H 3*4"W, 4"0 (14.0 s 
9 6 * 10.2 cm) 

M ><Jel Full SCc € Cjlibratsort Accuracy 

200 watts |5S c-f reading — ? watts) 

2000 wafts 3 S x . ol rr>ao ng ^ l'(? w«!lsj 

*T atts ’ ..S-. ol reading — 1 s.-aV, : 
1000 watts t(5% ct readrf^g-r 10 wattaj 


• Microphone and auto-patch encoder in single convenient package with coif cord and 
connector. Fully wired and ready for use. 

• High accuracy 1C tone generator, no frequency adjustments. 

• High reliability Digitran® key board. 

• Power for rone encoder obtained from transceiver through microphone cable* No 
battery required. Low current drain. 

• Low output impedance allows use with almost all transceivers* 

• Four pin microphone plug: directly connects to Drake TR-33C without any modifica¬ 
tion in transceiver. Compatible with all previous Drake and other 2 merer units with 
minor modifications* 

• Tone level adjustable. 

• Hang up hook supplied. 


■H 
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DELUXE 
742 TRI-BAND 
MOBILE 
ANTENNA 

* Automatically jdju±is to 
proper retina net tor 20. 40 
And 75 meters; 

* Power T iled at 500 Wiiits 

PEP 

* Includes base cl non, Juio- 
ntalicoll and * hip top sec¬ 
tion. 742 Anlcunu 

Price; $ 109.95 


Two+way*ratfio headset with superior fidelity 
Electret-Capacitor boom microphone and 

palm-held talk switch. 


SWR-1 guards against power loss 

If you're not pumping out all the 
power you're paying for. our little 
SWR-1 combination power meter 
and SWR bridge will tell you so You 
read forward and reflected power 
simultaneously* up to 1000 watts RF 
and 1:1 to infinity VSWR at 3.5 to 150 
MHz. 

Got it all tuned up? Keep it that 
way with SWR-1, You can leave it 
right in your antenna circuit. 


EXCLUSIVE 
DELUXE 
5-BAND MOBILE 
45 ANTENNA 

» AH hand manual switching 
atiLcnna for 10, IS, 20, 40 
and 75 meter* 

• Power riilcd ,it 1000 Wails 
P HP, 

* include* biifii- section with 
mobile coil i rul foot whip 
top section. 45 Antenna 

Price; $119,95 


* tw&l'Wii'r r?r Cafr.JC C 5 1 u n 


FOR BROADCAST-QUALm Y TRANS¬ 
MISSION AND RECEPT SON FOR BOTH 
MOBILE UNITS AND BASE STATIONS. 

• Boom-mounted elec tret capacitor micro¬ 
phone delivers studio-duality, undistorted 
voice tv production. Variable gain control 
lets you adjust for optimum modulation. 

• Cushioned eartrup leU you monitor in 
privacy - no speaker blare to disturb 
other* Blocks oul environmental noises, 
too, Made of unbreakable ABS plastic. 

• Headband self-adjust* for comfortable 
wear over long hours, Spnng-Oex hinge 
lets you slip headset on and off with 
just one hand. Reversible for right or left 


GET IT ALL TOG ETHER 


These wattmeters tell you what s going on, 

W Ith on e Of t n e in I me wattmet el powe r readings^ 1 For what eve r p u rpc$e 
vault fcngw if you re getting it ait wove got the wattmeter for you use 
together an the time Need high ac- vour Swan credit card Applications 
curacy? High power handling? Peak at your dealer or write to us 


• Headset can be hung on standard micro¬ 
phone clip, 

• Compact palm-held talk switch lets you 
keep both hands on the wheel for safer 
driving. Made of unbreakable ABS plastic. 

• Built-in FET transistor amplifier adapts 
microphon# output to any transceiver 
impedance. 

• Compatible with most two-way radios in¬ 
cluding 40-channel CB unit* 

• Built-in. Velcro pad for easy mounting of 
the talk switch, 

• Made in U S, A. 


*** u ti4 wlT_,» 


SPECIFICATIONS 


SWAN LINEAR AMPLIFIERS A Mark II 2000 
watt P.E.P. full legal input power unit or the 
12Q0X matching Cygnet 1200 watt P.E.P. input 
powerhouse with built-in power supply* The choice 
is yours* $849.95 


Earphone impedance 
and type: 

Microphone type: 

Microphone frequency 
response: 

Amplifier type: 


8 ohms, dynamic 
Elect ret capaci tor 


200-6000 Hz 

PET transistor, 
variable gain 

7 volt Mallory 
TR-175 

Relay or electronic 


NEW Swan MM EX 
Impedance Matcher 

U keeps your transmitter and your antenna on 
speaking terms for a song. Price: $23*95 


Amplifier battery 
power 

Switching 


CYGNET 120OX PORTABLE 
LINEAR AMPLIFIER 

To quadruple the output of the 300B Cygnet de 
novo* simply add this matching unit for more than 
a kilowatt of power. Complete with self-contained 
power supply and provision for external ALC, this 

Cygnet nflVrs exceptionally high efficiency and 

linearity* $349.95 

Additional Swan products include, fixed and mobile antennas, VFO’t telephone patch, 
COX. U'of t me ter, microphones and mounting hits. As «riofft*?r extra service* only Swan 
Electronics offers factory-backed financing to the amateur radio community. Visit an 
authorized Swan Electronics dealer for complete details a 


IDEAL FOR EVERY TWOWAY RADIO 
COMMUNICATIONS NEED . . 

CB operators * Amateur radio operator* * 
Police and fire vehicles * Ambulances and 
emergency vehicle* • TaxU and trucker* * 
Marine pleasure and work boats * Con- 
jurucrion and demolition crew* • Industri¬ 
al communications ■ Security patrols ■ 
Airport tower and ground crew* * Re¬ 
mote broadcast and TV camera crews * 
Foresters and fire-watch units * 
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MODEL 

1015-/1 


WM200C In.Line watt 

meter v*im Muscle Scales 
to K300 watts Nf-.v t. ,ir 
response awmignai coup 
let for maximum accuracy 
S&9 9S 


wmjooo Peak reading 
wattmeter fifeers * VS 
power then w*tn me flrx 
0* a SWifCfT UUS p-:at 
power c r your single 
saaetsarKf signa ’"lu 
wnarcci/nt* in 55ft 

$73 35 


wVtSOO High-Accuracy In 
yne wattmeter, H' ■ hi ; 

scale accuracy on % SO 
500 am 1S00 wart scales 
: to 3D Vh: Forward and 
reflected power uv »t 
for aoublethoming too 

S74.96 
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ARGONAUT. MODE L 509 

Covers all ArriiiStij* bands 10-80 meters. 
9 MHi crystal filler. 2.5 kH? bandwidth 1.7 
shape factor - 6^50 dB points. Power 
required 12-15 VDC >3 150 mA receive, 800 
mA transmit at rated output Construction 
aluminum chassis, top and from panel, 
molded plastic end panels. Cream from 
panel, walnut vinyl top and end Trim. Size 
HWD 4 V * 13 *7 Weight 6 lbs 

LINEAR AMPLIFIER, MODEL 405 

Covers all Amateur bands 10-80 meters. 
50 watts output power, continuous sine 


TEN-TEC 


wave RF wattmeter 5VVR mete# Powin 
required 12 15 VDC ^ S A mas* Const rue 
lion aluminum chassis, top and from panel, 
molded plastic side panels Cream from 

panel, walnut vinyl rap and end trim Si/e 
HWD 4 V* it T* - B‘ Wexsh T T lbs 

Argonaut, Model 509 , . * * . $359*00 
Linear Amplifier, Modal 405.159.00 
Power Supply, Model 251 

(Will power both units).85.00 

Powpr Supply, Model 210 

(Will power Argonaut only) . . 30.00 


The new ultra-modern fully solid-state TRITON make** operating easier 
and a lot more fun, without the limitations of vacuum tubes. 

For one thing, you can change bands with the flick ol a switch and no danger 
of off-resonance damage. And no deterioral ion of performance with age. 

But that's not alL A superlative 8-pole i-f filter and less than 2% 
audio distortion, transmitting 1 and receiving, makes it the smoothest 
and deanest signal on the air. 

The TRITON IV specifications are impeccable. For selectivity, stability and 
receiver sensitivity, A id it has features such as full CW break-in. pre- 
selectable ALC. off-set tuning* separate AC power supply, 12 VDC operation, 
perfectly shaped CW wave form, built-in SWR bridge and on and on. 

For new standards of SSB and CW comm uni eat ion, write for full detail- 
or talk it over with your TEN-TEC dealer. We'd like to tell you why ‘Tley 


Don’t Make ’Em Like They Used To" make* 3 lam Radio even more fun. 


TRITON IV $699.00 


ACCKSSORim: 

Mode) £40 Onr-Sixty Converter ... 3) 97.00 
Model 2-M Digital Readout . 197.00 


Model 245 CW Kilter . 125,00 

Model 249 Noiat" liLmkcr.29,00 

Model 25 2G Power Supply .... 109.00 
MutM 20>(- Power Supply/VOX . . I 39.CM) 



KR20-A ELECTRONIC KEYER 

A fine instrument for all-around high perfor¬ 
mance electronic keying. Paddle actuation 
force is factory adjusted for rythmic smooth 
keying. Contact adjustments on front. 
Weighting factor factory set for optimum 
smoothness and articulation. Over-ride 
“straight key'’ conveniently located for 
emphasis, QftS sending or tune-up. Reed 
relay output. Side-tone generator with 
adjustable level. Self-completing characters. 
Plug-in circuit board. For 117 VAC, 50-60 
Hz or 6-1 I VDC. Finished in cream and 
walnut vinyl* Price $69.50 

KR5-A ELECTRONIC KEYER 

Simitar to KK20-A but without aide-tom- 
oscillator or AC power supply. Ideal for 
portable, mobile or fixed station. A great 
value that will give years of troublefree 
service. Housed in an attractive case with 
cream from, walnut vinyl top. For 6-14 
VDC operation. Price $39.50 

KRl -A DELUXE DUAL PADDLE 

Paddle assembly is that used in the KR50, 
housed in an attractive formed aluminum 
case. Price $35.00 

KR2-A SINGLE LEVER PADDLE 
For keying conventional **TQ T ' or discrete 


character keyers. as used in the K.R20-A. 
Price $17.00 

KR50 ELECTRONIC KEYER 

A completely automatic electronic keyer 
fully adjustable to your operating style and 
preference, speed, touch and welthtirig, the 
ratio of the length of dits arid dabs to the 
space between them. Self-controlled keyer 
to transmit your thoughts clearly, articu¬ 
lately and almost effortless. The iambic 
(squeeze) feature allows the insertion of dits 
and dahs with perfect timing. 

An automatic weighting system provides 
increased character to space ratio at slower 
speeds, decreasing as the speed is increased, 
keeping the balance between smoothness at 
low speeds and easy to copy higher speed. 
High intelligibility and rythmic transmission 
is maintained at all speeds, automatically, 
Memories provided for both dits and 
dabs but either may he defeated by switches 
on the rear panel. Thus, the KF150 may be 
operated as a full iambic (squeeze) kever, 
with a single memory or as a conventional 
type keyer. All characters are self-complet¬ 
ing. Price $110.00 

SPECIFICATIONS 
Speed Range: 6-50 vv.p.m. 

weighting Ratio Range: 50% to 150 r of 
classical dit length. 


Memories: Dit and dah. Individual defeat 
switches. 

Paddle Actuation Force: 5-50 gms. 

Power Source: 117 VAC. 50*60 Hz* 6-14 
VDC. 

Finish: Cream front* walnut vinyl top and 
side panel trim. 

Output: Reed relay. Contact rating 15 VA, 
400 V. max* 

Paddles: Torque drive with ball bearing 
pivot. 

Side-tone: 500 Hz tone. 

Adjustable output to I volt. 

Size HWD: 2W^ x 8 W' 

Weight: 1-Vi lbs. 


W 

TEN-TEC 



KR50 


ORTH SHOflE 

RF , "TECHNOLOGY 


DUPLEXER & 

CAVITY 

KITS... 



NOW AVAILABLE FOR YOU 
FULLY ASSEMBLED & TUNED! 

• UPGRADE YOUR REPEATER WITH AN 
RFTECHNOLOGY DUPLEXER. 

•ALL duflexers and cavities are 

TEMPERATURE COMPENSATED WITH 
INVAR® AND MEET ALL COMMER¬ 
CIAL STANDARDS 

•ONLY TOP QUALITY MATERIALS GO 
INTO OUR PRODUCTS. 

• BOTH KITS & ASSEMBLED DUPLE X- 
ERS AND CAVITIES ARE AVAILABLE 
TO YOU AT A SAVINGS TO YOU. 

Mod. 62-3 ... 6 rav., 2 rmr., miffrtton 
Iriss Q.fi db with isolation HI0 db typical; 


pwt, 3&0 w. Kit *399 ea, — Assembled 
( 499 - 

Mod* 4229*3 ... 4 Civ. 220 MHi 
insertion low 0.6 db vrctb SO db isolation 
typical; pur. 3&0 w. Kit *279 e*. — 
Awn bled * 349 . 

Mod. 4440*3 *_* 4 cav. 440 MHz. 
insertion Lost 0.6 db with SO db isolation 
Loss 0 j 3 db with SO db isolation typical; 
pwr. 350 w. Kill *249 ea. — Assembled 
*329, 

Mod. 30 C*vtt> Kit*: 2 mtr. *75 <*.. 
220 MHl $Bb ea., 4 40 MHz *65 fj. 6 
mu, *U 5 **. Add *1 5 for Assembled Kit. 
Also available: 6 mtr., 4 eav, Kit *399 

— Assembled *499. 2 mtr. 4 cav. Kit *299 

— Assembled * 399 . 4 40 MHz TV Repealer 
Duple xtr. 


Now You Can Receive The Weak Signals With The ALL NEW 



PREAMPLIFIER 


IMudrl PT 2 in a continuum tuning 6460 
meter Pre-Amp npei:ifiddly designed fur 
use with n Irimsrriver Die PT-2 com- 
hinei the tea I tire# of live well-known PI 
with new sophisticated control circuitry 
Iluil permit* it 1o lie added 10 virtually 
tmiucener with >(» modification. 
No arriotii hunt ran he without one. 


• Unproven penal Ltvily and signaLUi-noise ml 10 , 

• LLmihIh Fignnls up to 26 dh. 


• h'or AM or SSB. 

• IlypiLSJir* ilKrlf aulpnialkaUv when the Inruccivcr ih transmitting. 

• FE1 amplifier give# iuperior crow modLiJ.it ion protection. 

• Advanced nolid-Btate circuitry'. 

• Simple to iiiHalL 

• l rnprove* immunity to transceiver front-end overland by use of its built-in attenuator. 

• Provide* master power control for station equipment. 


MODEL FT 3 


$ 69.95 
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BiRB 


The indispensable 
BIRD model 43 
THRUUNE 1 
Wattmeter 



■ ■ 



i 



Table 1 

STANDARD 

ELEMENTS 

(CATALOG 

NUMBERS) 


,3 _ r 


Power 

Range 


frequence B.inds |MH/) 

>■ 

10 

25- 

h0 

HHF 

211V 

290 

100 

400 

1000 

7 VWIN 


T A 

1C 

Si 3 

It 

10 vv .ur*. 

— 

TO A 

IOC 

1110 

lot 

J "i 

— 

214 

isc 

2SP 

ill 

1 .UT' 

70H 

i( tA 

Mn 

4)0 

lOE 

lOOw.UN 

100H 

100 A 

kxh; 

riuo 

loot 

JitP u alts 

250H 

2504 

2501 

2500 

24)l 

"ftO 1 1 yv .Ulft- 

SODH 


KXK 

-,«•![ » 

41 it 

lOmihrillv 
2>O0 W.itty 

N N s w ! 

HKJ0H 

2 t 4> lH 
tOHOK 

10004 

tckmk 

Tiwrm 

1i**4 


Read RF Walts Directly. * 

0.45-2300 MHz, 1-10,000 watts —5%, Low Insertion 
VSVVR — 1.05. 

Unequalled economy and flexibility: Buy only the 
element(s) covering your present frequency and power 
needs, add extra ranges later if your requirements 
expand. 


MODEL 

43 


Elements (Tabic 1) 2-30 MHz 
Elements (Table 1) 25-1000 MHz 
Carrying case for Model 43 & 6 elements 
Carrying case for 12 elements 

(Snecify Iypg. N ar SQ239 conncc tors) 


PRICE 

$120 

42 

36 

26 

16 


O 

2 

< 


V 


c«nmm 


Novice Crystals (Specify Band Only) 


TWO METERS 



Motorola HT 220 Crystals 

\ CRYSTALS IN STOCK In StOCk! 

|Standard * Icom • Heathkit • Ken • Clegg • Regency • Wilson • VHF 
Eng • Drake • And Others 1 S4.50 @ Lifetime Guarantee 


Make/M&ctet 

Xmit Freq. 

Rec Freq. 
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SERIFS 31 —* BNC CONNE CTORS SERIES 581 ~ ' FACKAuED CABLE ASSEMBLIES 

AmphenolCs BNC connectors are small, lightweight, weatherproof AU popular lengths fir® now available in your choice of RG 8/U 


con nee tars with bayonet action for Quick disconnect appVifica Lions. 

Shells, coupling rings and male contacts are accurately machined 
from brass. Springy are made of beryllium copper. All parts in turn 
are ASTRO plated ® to give you connectors that can take constant 
handling, high temperatures and resist abrasion* 


BNC BULKHEAD RECEP¬ 
TACLE 31-221-385 UG'l 094 
Mates with any BNC plug. 
Receptacle can be mounted 
Into panels up to 104" thick. 
$1.25 

BNC <M) TO UHF <F> ADAP¬ 
TER 309-2900-385 UG 255 
Adapts any BNC jack to any 
It HI- plug, S3.63 
DOUBLE MATE ADAPTER 
H 3-877-385 Both coupling 
rings are free turning. Con¬ 
nects 2 female components. 
$2.72 

JACK ADPATER SI .95 
5 7 5-1 0 2 -385 Adapts 
S3-ISP-385 to Motorola type 
auto antenna jack or pin jack, 
PANEL RECEPTACLE 
8 3-IK-385 SO2 39 Mounts 
with 4 fasteners in 21/32"' 
diameter hole. $1.17 
PANEL RECEPTACLE 
83-878-385 SQ239SH Mounts 
in single 21/32** diameter 
hole* Knurled lock nuts pre¬ 
vent turning* $1.59 
BNC ANGLE ADAPTER 
31 -009*385 UG-306 Adapts 

any BNC plug for right angle 
use. $4*23 

BNC TEE ADAPTER 
31408*385 UG-274 Adapts 2 
BNC plugs to 3L-QQ3-385 or 
other female BNC type recap- 
table. 54.56 




UG-I094 



UG-273 



or RG 

58/U type low loss polyfoam dielectric cable. Installed PL-259 connec¬ 
tors are AS TR Opiated Amphenol 1 .? new non-tamishiiig finish - which 
has all the ad Vantages of precious metal plus more heat, corrosion and 
abrasion resistors that silver ever had! These cable assemblies are ideal for 
CB„ ham radio and other communications antenna installations ;md they 
are ready for immediate use* RG POLVFOAM 

COAXIAL CABLE ASSEM¬ 
BLIES 581-803 3-ft. with 

ASTRO plated PL‘259’s on 
both ends, 55*60 
581-820 20-fit with ASTRO- 



83-8 77-385 


575-102-385 


BNC(F) TO UHF (M> ADAP¬ 
TER 31-028-385 UG-273 

Adapts anv BNC plug to anv 
UHF jack* $2*39 
PUSH-ON 8 3 -1 SP - 3 85 
83-55P-385 Features an on- 
threaded, springy shell to push 
fit on female connectors. 
$2,27 

LIGHTNING ARRESTOR 
575*105-385 Eliminates static 
build-up from antenna. Pro¬ 
tects your valuable equipment 
against lightning damage. 
$4.60 

BNC PLUG 31-002-385 UG- 
88 Commonly used for com- 
m unications antenna lead 
cables. For RG 55/U & RG 
58/U cables* $1.59 
BNC STRAIGHT ADAPTER 
31*219-385 UG-914 1 9/32 1 ' 
long, allows length of cables to 
be joined. Mates with BNC 
plugs. $2*12 

BNC PANEL RECEPTACLE 
31 -003-385 UG-290 Mounts 
with 4 fasteners in 29/64" 
diameter hole. $1.74 



PL-259 ... 9(W 
UG-175 (Adapt¬ 
er for R(. 58U) 
... 25«! 


SO 239 


4 


H 


JL 


UG-290 


SO230SH 


4^ 


UG-306 



UG-274 


83-5SP-385 





UG-255 


CSV 


575-105-385 



UG-88 


UG*914 


plated PL^^nO’s on both ends. 
$11*80 

581-850 50-fit with ASTRO* 
plated PL-259 \ on both ends. 
$23*10 

581-875 75*fit with ASTRO- 
pLated PL-259's on both ends, 
$30.30 

58 1-8100 100-ft. with 

ASTROplated PL-259 ¥ s on 
both ends. $38.50 
RG 58/U TYPE POLYFOAM 
COAXIAL CABLE ASSEM¬ 
BLIES 581-5812 12-ft. with 
A STROpiated PL*259's on 
both ends. $6.34 
581-5820 20-fl with ASTRO- 
plated PL-259*s uti one end 
and SPADE LUGS ON 
OTHER END* $6.30 
518-5820*2 2 0 -ft. with 

A STR Opiated PL-259's on 
both ends, $7.36 
581-5850 50-ft* with A*STR0* 
plated PL-259N on both ends. 
$11.20 

581-5875 75*ft. with ASTRO- 
plated PL-259on both ends. 
$14.00 

581-58100 10 0-ft. with 

A ST RO pig ted PL-2 59 *s on 
both ends. $16.10 
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A new precision clock which tells time anywhere in ihe world at a 
glance, has been announced by Yaesu Electronics Corporation. The time in 
any principal city' or time zone can be simultaneously coordinated with 
local time on a 24 hour basis. After the initial setting, as the clock runs, a 
Time /one Hour Disc advances automatically, showing correct time all 
over the world without further adjustment. The dock is especially 
designed to withstand shock and may be hung on a wall or placed on its 
desk mount. The clock will run an entire year on a single 1.5 volt flashlight 
battery and the mechanism starts as soon as the battery is inserted, li 
measures six inches in diameter by two and one half inches deep. An 
excellent item for the business office, ham radio operator, short wave 
listener, boat owner, and others who want an accurate dependable clock. 

Price: $30.00 Amateur net. 
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Educator II 

& Power Supply Kits 



KEY FEATURES 

* On-EMiAftf elm'* 

* 'Jfl « ft RAU 

* On tumrrl WOvn nn ter HKCriid . a RAM 

* 14' ■ ln-n. !■ ■ i i ,* Ifts i r frrjnl pnrwi >nl 1 

* Hu i in i i'i nr Hi imertacB IqK pnrifftm k lid nil ir-:J 

* Bwireh iteiiutt if)* program load Jrom cauoita prowled 

■ Etinh 'WifiMilori prnuide iull mtRrfaci If Ewnphorm WDfpdiire 
adflpljw (P|A) and in iflrifftss cW* and Control ifffnak for 
AjUlorfl i'<fkini(0n 

* Fifil a»rV<iu.Bu.|i1 I'St aciuiale. sric-J Frk-s imsIiuvI iti 

* Eaa* imr,Mfiniil'mrJiCin — ona Pua*iir>g 

* $vp> 1 r sen u'n.nijnon =irned al tgacfiing MPU IN' ry mtJ 
pew 

* CompinMy fc.tf (;cnTrtu“M>d AJf p^jte ncfepad it up 

I'UrlfO" milOUB 

* SfWfifr pe*PP' vuo^r fw»iiBdSV i 0 


K£¥ FEATURES 

* -li«-Ifllhfr tof IfM EflUlC' f 

* Rpsguaairt*’ *-• :ie tjtitpui < IT 
amps 

* RQ h i ■ I* i 1 li - ■ -li If . 11 iil4Jll« I apprn 
5 IV nf-M* te fiUilh -. 

- Cftmii- '. fci iill fi,irl!i r.dbinet and 
ewiatFurtirtn niflmnni 

* Easy m* nvpnmg CBntrnir non 


This .iiria/itifi new breakthrough in fitter design is truly the filter of 
the future. Selectivity control on the front panel provides control of 
bandwidth as well as selection of upper <>r lower sideband, or double 
sideband. Continuously variable from 300 to 2 700 Hz bandwidth. 
Shape factor is better than 1.7, with ultimate rejection better than 
130 dB. Selectivity for SSB can be set for maximum voice fidelity at 
2700 Hz bandwidth, providing transmission and reception of audio 
from 300 to 3000 Hz. or it can be narrowed down to 2400* 2 100 or 
even 1500 Hz if necessary to reduce adjacent channel QRM. 
Selectivity can bv narrowed gradually to as little as 300 Hz for C\Y 
reception. 

This amazing new breakthrough in filter design is by Bob 
Crawford and Eckert Argo of Consulting Engineers. Atlas Radio is 
privileged to be firsi to offer this “programmable filter” Ln Lhe radio 
c ommunication field and for sometime to come will be the only 
one, 

• RECEIVER INCREMENTAL TUNING 

• AUDIO FREQUENCY NOTCH FILTER 

• PUSH TO TALK 

• VOX OPERATION 

• FULL BREAK-IN CW OPERATION 

MODEL 350-XL ..$995 

• DIGITAL DI \L READOUT 

The Atlas 350-XL has space provided for quick installation o! this 
plug-in accessory. Provides precise frequency readout within 50 Hz. 
Ail L-E.D, Dot Matrix 6 digit displav. 

DDG-XL DIGITAL DIAL . .....,.$195 

• PLUG-IN AUXILIARY VFO or CRYSTAL OSCILLATOR 
Auxiliary VFO is plugged into the space provided on the front panel 
of the 350-XL. You have a second tuneable VFO with same tuning 
ranges as primary VFO for timing to a separate transmit or receive 
frequency. LEDs indicate which VFO, primary or secondary, will be 
used for receive and transmit. 

Or instead of the auxiliary VFO a Crystal Oscillator may be 
plugged into the front panel. Eleven cryslal sockets are available 
with a vemiei control for exact frequency setting. 

MODEL 305 AUXILIARY VFO ..... ,$I 55 

MODEL 311 AUXILIARY CRYSTAL OSCILLATOR.$1 35 

• 350-PS MATCHING AC SUPPLY 

Includes front facing speaker and phone jack. Provides 14 volts 
filtered and regulated D.C, for both low current and high current 
circuits of the 250*XL. Internal space provided for future installa¬ 
tion of accessories such as CW Keyer, Speech Processor, Phone 
Patch, etc. Operates on 100-130 or 200-250 volts, 50-60 Hz . .$1 95 


CUSTOMER INFORMATION 

* EDUCATOR li KIT PRICING INFORMATION 

* ACCESSORIES TO COME in NEAR FUTURE 

VIDEO DISPLAY 

KEVBOABO 

MODULE CARO PACK AND »oWE* SUFFl ■ 
MEMORY MODULES 

APPLICATIONS PROGRAMS ON CASSETTES 

* ACCESSORIES; 

POWER SUPPLY rSEE PHOTO ABOVE! 
S^ggeiirtf S2S SS 

4DDHICHMAL f?B - 8 RAM |C4flt0 

SoqqeM'wt Resale SIS 04 

-- -— -- 


• SAME PL UG-1X *A N D -GO MOBILE FEATURE AS OUR 
FAMOUS 2l0x/2I 5x 

The 350-XL hits sis own optional Mobile Mounting Bracket for 
quick, easy plug-in or removal from vour car. All connections are 
made automatically. . ...*.***, ,$65 

• ATLAS 2I0x/2l5x SSB TRANSCEIVERS 

Our famous little compact SSB Transceivers remain a very impor¬ 
tant part of our product line , . ,$679 

With noise blanker installed . ... . ... , . ,$719 



H* tU zraoaj - &&Q 

msiffi] pi " - n □ 35 



ho m 00401 -*s_» 

hfi I** UJ001 - &r,„ -SB 66 
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NYE VIKING SPEED-X KEYS 

NYE VIKING Standard Speed-X keys feature smooth, .idjustable 
bearings, heavy-duty silver contacts* and are mounted on a heavy 
oval die cast base with black wrinkle finish. Available with 
standard, or Navy knob, with, or without switch, and with nickel 
or brass plated key arm and hardware. 

Pamper yourself with a Gold-Plated NYE VIKING KEY! 

Model No. 114-31C-004GP has all the smooth action features of 
NYE Speed-X keys in a special “presen tat ion ” model. All 
hardware is heavily gold plated and it is mounted on onyx-like jet 
black plastic sub-base, List price is $50.00. 


NYE VIKING SQUEEZE KEY 

Extra-long* finger-fitting molded paddles with 
adjustable spring tension* adjustable contact 
spacing. Knife-edge bearings and extra large, 
gold plated silver contacts! Nickel plated brass 
hardware and heavy, die cast base with 
non-skid feet. Base and dust cover black 
crackle finished. SSK*1 — $23,45, 

SSK-1CP has heavily chrome-pLated base and 
dust cover. List price, $29,95. 

fiQDE PRACTICE SET You get a sure,smooth, Speed-X model 

310-001 transmitting key. linear circuit oscillator and amplifier, with a 
built-in 2" speaker, all mounted on a heavy duty aluminum base with 
non-skid feet. Operates on standard &V transistor type batlery (not 
included). List price, $18,50- 

PHONE PATCH Model No. 250-46-1 measures 6-1/2” wide, 2-1/4” 
high ind 2-7/8" deep. List price, S36.50. Model 250-46-3, designed for 
use with transceivers having a built-in speaker, has its own built-in 2” x 
6" 2 watt speaker. Measures 6-1/2” wide, 2-1 /4” high and 2-7 /8” deep. 
List price, $44.50. 
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MULTI-BAND BEAMS 

TRAP MASTER 33 . , . 10, 15 & 20 Meters 

• Model TA-33Jr. 

• 3 Elements 

•l0*l db Forward Gain (over isotropic 
source) 

• 20 db Front-to-Back Ratio 

The TA-33Jr * .. . incorporates Mosley Trap- 
Master Junior traps* This is the low power 
brother of the TA-33, Power Rating — 1 KW 
P.E.P, SSB, $161. 


CLASSIC-203 * , * 20 Meters 
Model CL-203 
3 Elements 

•lOJ db Forward Gain (over isotropic 
source) 

• 20 db Front-to-Back Ratio 
Incorporating the Mosley patented Classic 
Feed System, this full size 20 meter single- 
band beam has 1 W' to 3/S 9 " dia. “swaged” 
elements wide spaced on a 2“ dia, 24'boom. 
Maximum element length-37’ 8W\ The high 
standards in quality construction established 
by Mosley in over a quarter-century of manu¬ 
facturing is reflected in this mono-band . . . 
Model CL-203. Boom-to-mast clamping 
assures stability with a time-tested arrange¬ 
ment of mast plate, cast aluminum clamping 
blocks and stainless steel U-bolts. The exclu¬ 
sive “Balanced Capacitive Matching” System 
has a nominal feed point impedance of 52 
Ohms at 2 KW P.E.P. SSB. Recommended 
mast size-2” 0*D. Approx, shipping wt: 42 
lbs. via truck. $227.65 


40 METER CONVERSION KIT MODEL TA- 
40KR 

Work 40 meters in addition to 10, 1 5 & 20 
meters by using a TA-40KR conversion kit on 
the radiator element of the TA-33 and TA-36. 
(Beams with broad band capacitive matching 
may not be converted') Convert the TA-33jr, 
with the MPK-3 (power conversion kit.) before 
adding the TA-40KR kit. $9 2-25 


SIGNAL-MASTER ANTENNA 
Beam Antenna . * , Model S-402 for 40 meters 
For a top signal needed to push through forty 
meter QRM, the Mosley Signal Master S-402 
will do the trick! This 100% rust-proof 
2-element beauty constructed of rugged 
heavy-wall aluminum is designed and engi¬ 
neered to provide the performance you need 
for both DX hunting and relaxing in a QRM 
free rag-cliewing session* Beam is fed through 
link coupling, resulting in an excellent match 
over the entire bandwidth. $267.50 


• Model TA-33 

• 3 Elements 

• 10.1 db Forward Gain (over isotropic 
source) 

• 20 db Front-to-Back Ratio 

The Mosley TA-33, 3-elemcnt beam provides 
outstanding 10, 15 and 20 meter perfor¬ 
mance. Exceptionally broadband — gives 
excellent results over full Ham bandwidth. 
Incorporating Mosley Famous Trap-Master 
traps. Power Rating — 2KW P.E.P. SSB. The 
TA-33 may also be used on 40 meters with 
TA-40KR conversion. Complete with hard¬ 
ware. $206.50 


CLASSIC-33 * . * 10* 15 & 20 Meters 
Model CL-33 

• 3 Elements 

• 10,1 db Forward Gain (over isotropic 
source) on all bands* 

• 20 db Front-to ~Baek Ratio on 15 & 20 
meters* 1 5 db on 10 meters. 

BRIDGING THE GAP . . . The Classic 33* 
combines the best of two Mosley systems* 
Incorporating Mosley Classic Feed System for 
a “Balanced Capacitive Matching” system 
with a feed point impedance of 52 ohms at 
resonance, and the Famous Mosley Trap- 
M&fiter Traps for “weather-proof” traps with 
resonant frequency stability. This extra 
sturdy multi-band beam, Model CL-33, for 
operation on 10, 15 & 20 meters features 
improved boom to element clamping, stainless 
steel hardware, balanced radiation and a 
longer boom for even wider element spacing. 
Power Rating — 2 KW P.EE. SSB, Recom¬ 
mended mast size -2” OD. Wind Load — 120 
lbs. at 80 MPH. Approx, shipping weight — 45 
lbs. $232,50 


CLASSIC-36 ... 10, 15 & 20 Meters 
Model CL-3G 

• 6 Elements 

• 10.1 db Forward Gain (over isotropic 
source) on 1.5 & 20 meters, 11.1 db on IQ 
meters. 

• 20 db Front-to-Back Ratio on all bands. 

The Classic 36, like the smaller Classic 33, 
incorporates both the Mosley World-Famous 
Trap-Master Traps and the Mosley Classic 
Feed-System. Designed to operate on 10, 15 
& 20 meters, this multi-band beam Model 
CL-36, employs the high standards of quality 
construction found in all Mosley products. 
The boom-to-mast clamping assures stability 
with a time-tested arrangement of mast plate, 
cast aluminum clamping blocks and stainless 
steel U-bolts. The exclusive “Balanced Capaci¬ 
tive Matching” system has a feed point 
impedance of 52 ohms at resonance. Wind 
Load — 210.1 lbs. at 80 MPH, Power Rating 

— 2 KW P.E.P. SSB. Recommended mast size 

— 2” OD. Approx, shipping weight — 71 lbs* 
via truck. $310.65 


MOSLEY AK-60 MAST PLATE ADAPTER 
Mast Plate Adapter for adapting your Mosley 
IVa” mounted beam to fit 2” OD mast. 
Complete with angle and hardware* $11,15 


TA-3 3JR. POWER CONVERSION KIT 
MODEL MPK-3 

Owners of the Mosley Trap-Master TA-33 Jr. 
may obtain higher power without buying an 
entirely new antenna. The addition of the 
MPK-3 (power conversion kit) converts the 
TA-33Jr. into essentially a new antenna with 
7 50 watts AM/CW and 2000 watts P.E.P. 
SSB, $52.25 


r-H 


NCL-2G0O 

Linear Amplifier. A full 10 Db gain. 20 watts 
in 2000 watts out. Can be driven with one 
watt* Continuous duty design utilizes two 
8122 ceramic tetrode output, tubes, designed 
for both AM and SSB operation. The industry 
standard for 12 years. Thousands in use all 
over the world. Price: $1,200 


NCX-1000 

The only 1000 watt, “single package” trans¬ 
ceiver. Heavy duty design . * . results of 50 
years of design leadership in amateur equip¬ 
ment. State of the art speech processing, 
linear amplifier, power supply, all in one 
package. Nothing extra to buy. Covers all 
amateur bands in HF spectrum . . . AM* SSB, 
CW. Price: $1,600 


TRAP MASTER 36 . . . 10, 15 & 20 Meters 


• Model TA-3G 

• 6 Elements 

• Forward Gain (over isotropic source) - 10*1 
db on 15 & 20 meters* 11.1 db on 10 
meters* 

Front-to-Back Ratio on ail bands. 20 db. 

This wide-spaced, six element configuration 
employs 4 operating elements on 10 meters, 3 
operating elements on 15 meters* and 3 
operating elements on 20 meters. Automatic 
bandswitching is accomplished through 
Mosley exclusively designed high impedance 
parallel resonant “Trap Circuit.” The TA-36 is 
designed for 1000 watts AM/CW or 2000 
watts P,E.P, SSB. Traps are weather and dirt 
proof, offering frequency stability under all 
weather conditions. $335-25 







































6 METER BEAMS 



3-5-6*10 ELEMENTS 


Proven performance from ragged,. Full size, 0.meter h^mu. 
KLumfut springs and lengths have been carefully engineered to 
give best pattern, high forward gain, good front to bsck ratio 
eiju 3 brrjud friL'tjuentv response, 

Hotims an* .053 wall and elements are a/4" - S/3 11 .1)49 wall 
seamless chrome finish aluminum tubing. The 2 and 5 element 
beams have I 3/8 11 - 1 l 4" booms, Thofl&nd in etemeut beams 
have ; 5/8 r ‘ - I 1/2’ booms. All hrackets are heavy gauge 
formed aluminum. Kripbr finish cad plated ubolta a re adjustable 
for up to 1 5/8'■ mast on 5 and 5 element and 2" ur. ft and 10 
element beams, All models may be mounted for horizontal or 
vertical notarization. 

Now features include Adjustable length elements! kilowatt Reddi 
Mafcch and built-in coax fitting for direct 52 ohm feed. These 
beams :ire factory marked and supplied with instructions for 
guEck assembly . 


Description 

3 ElemenS 

E uk-rnent 

6 meFTienf 

10 elemmiE 

Model No 

A5fr3 

A50-E 

A50-S 

AS&1D 

Boom Lfigth 

6' 

12 

20- 

24 1 

Loripst El 

117" 

13 7" 

1 1 7-' 

117" 

turn had'us 

S' 

T 6" 

1 1 

13‘ 

Fwd Gain 

7.5 dB 

9 5 dB 

11.6 dB 

13 dfi 

F/l Ratio 

20 dB 

24 dB 

26 dB 

28 d3 

Weiqhl 

7 lbs 

11 Os 

1B lbs 

2Slbs. 






RINGO 
RANGER 

for FM 




4,5 dB* - 6 dB** 
Omnidirectional 
GAIN 

BASE STATION 
ANTENNAS 

FOR 

MAXIMUM 

PERFORMANCE 

AND 

VALUE 



Cush Craft has created another first by making the 
world’s most popular 2 meter antenna twice as good. 
The new Ritigro Ranger is developed from the basic 
AR-21 with three half waves in phase and a one eighth 
wave matching stub. Ft in go Ranger gms an extremely 
low angle of radiation for better signal coverage. It is 
tunable over a broad frequency range and perfectly 
matched to 52 ohm coax. 

ARX-2, 137-160 MHi, 4 Eb$, k 112" 

ARX-220, 220-225 MHz, 3 lbs.. 75 f ' 

ARX-450, 435-450 MHi, 3 Eb$, h 39" 


2 METER 

ANTENNAS 



A FM PIkSO 5-7$ 413 nnin ■ rrfrrpnce '* w*V* wftfJfS Hall wave length an- 
ttniL;-.!! m-1 tin hi reel dc ground, 52 ahm Luke* PL,!5f, |ijw n,npl.s <-it Taxa¬ 
tion with l-l £WR Factory preasnemb-led and ready to L on tail, fl- meter 
partly y.jr .1 . i'liil.lod ndl bn! t!W MH* lake 1' must. They* rt* more Ringe* 
In Lise than all other FM antennae combined. 


Model Number 

A.R-2 

AR-35 

AH-6 

ATt-220 

AR-450 

Frec £ Li«if:y MIL 

33&-1T5 

13ft-ITS 

50*54 

220-223 

440*460 

Puvnr—HdJg Walts 

100 

POO 

180 

100 

230 

Wfcnd area sq. ft 

,11' 

Jl 1 

,37' 

,2Ll r 

.10’ 


fl-4 PQl-f Up W & dP Gcun over e - 2 wave dipole. Over-ill jini.er.na length 
147 MHZ — 23 r 230 MHi — lfl\ 43G MHz — S', pattern 3a0> B dB gain, 
USD 1 - y dB join. 52 ohm reed laKCm PL 2.V9 c-onnecim-. PiLcikri^r mrmdei I 
complete #nlH a.-.^mklk-, .<n mounting bwsme, haj-ne.-:; nnd nil hjirdwtre 
Vertical support nia.st n<jt auppbied. 

AFM-4D It* - ISO MH*. i000 watts wind area 2 Oh aq. ft 

AFM-Sn£> £20 - 22ft MH& lOOd units. wind art*, 1.86 i^. ft 

AFM-44D 43B - 450 Ml-Ii, jn-’H) watts wind area I >3 ft 

D-POWFR PACK The W(f signal I2£ element array) for ? meter FM Lines 

two A14T-11 yafin wifli ;s hajiRcnta] mounting “• otn. coastal Jian-.ru.-. .-ir,d 
,j| hardware Fcrward gain 18 dB, F B r:. I U> 24 OB, power beam width 
12 = . dtctLeiuiiuats 144" jt*0" w40". turn radius- 80 ". wtijM 15 lb&„ S2 MM fred 
takes PL-26D ratting. 

A14T-Z2 146 - 146 Mfjz, lOffl) Wiiits, wind artfi 3.4£ aq ft. 


D VAGI STACKING w.Tfi VPK include- horrzontfil j»ognti»K bonm. humras, 
iu,rdw.u™ ur.i.i ini-true Hone- for Iwq vertically ptMrnzed yagis give- 3 dB gain 
over the a in gif attleona 


A11 - VPK, 
A14*SK 
A147-VFK 
AJ 17.SK, 
A449-SK. 


eomptata -L demerit stacking kit 
4 elcnwsi conn hnntri-4 only 
complete 11 element atftcfelns Kit 
I] Heuieril ::ci:ix hiirnijs- only 
ft i- 11 clemeni c&arc hamasa only 


E-fl-6-11 ELEMENT V'A&IS The .-il ri I i.if cc.mpnriWbn m VHF-ITHF : .:>iti 
nmtLhatiojis., fu>w fyt fur FM add cert leal polarisation. TTjc four .,nd tits eie- 
ment mod all can fc-e towej side moumed, All are rated at ltKffl waits wILb 
direct &’i ohm feed imrl connect ora 


AloOel NlimiMT A14T-11 A-347-r-l A4If-11 A?Hri-.U 

Foonv, Longrest ele. l-i-r iff 44". iff" (0 , ViS H ‘ 25” 26" 102 ' IJB' 

Wjfhi /Tsira radius 6 lbs.. T2" A Ibk. 441 lbs. SO" .1 Hip* IR' 5 1^,, it 

Gain T B ratio 18.3/28 ft,'at) 1A.2-26 1.1725 lii.2. it& 

Power beam 4S'- 88' 48^ 1X1° 4B' 

Wind area .sq. ft. i.£l ,4S ,30 ,SU .50 

Frequency MHz ltffl-118 11G-U8 440-450 440-430 220-224 


F-FM TWIST 12.4 dB Gain: T-::l eletrimts hurtEonlftl poteriiatioii fb-r low 
end nnd iyn cicmrtit- vertical pnlarszatloh for KM ■'overside. For¬ 

ward gain 12,-t qB. F 11 ratio 22 dE bixim Itiigih IW , weight in Jb^, ionpe^t 
elfltnfh! 40", 5? ohm Rcddi Match driven elemeutfl take PL-239- vuKLneotarr 
uaea two separate F-sed tlne^ 

A14T-30T 145-147 MHz, IffOO walls- wUld. arm 1.42 sq. ft. 


HIGH PERFORMANCE 
VHP YAG/S 



' H 


- 


3/4,1-1/4, 2 MITER SEAMS 


The standard of comparison In amateur v 11 i'/L- H F coin mimic.-:- 
tiorss Cush Craft yagis combine nil out performance and relia¬ 
bility with optinum for east 1 of assembly and mounting at 
your site. 

Lightweight yet rugged, the antennan huve 3/16 11 O, D. solid 
nlumlnum elements with 5/liT' center sections mounted on heavy 
duly formed brackets. Houma ai v e I' 1 and f/8" O.i>. aluminum 
tubing, Mant mounts of 1/8 1 ' formed alumimuan havo fldjuH-table 
u-boils for up to I -1 <2 "O. D„ masts. They ran. be mounted 
for horizontal or vertical [jolti riz.ation. Complete iOStruetEooe 
include data on '/ meter FM repeater ope rat Ion ■ 



VHF/UHF BEAMS 


A50-3 

$ 32.95 

A144-7 

21,96 

A 50-5 

4955 

A144-11 

32,95 

A50-6 

69.95 

A430-11 

24.95 

A60-10 

9955 



AMATEUR FM ANTENNAS 


A147-4 

$ 19.95 

AFM-44D 

54.95 

A147-11 

29.95 

AR-2 

21.95 

A147*20T 

54.95 

AR-6 

32.95 

A147-22 

84.95 

AR-25 

29.95 

A220-7 

21.95 

AR-220 

21.95 

A220 11 

27.95 

A R-450 

21.95 

A449-6 

21*95 

ARX-2 

32.95 

A449-11 

2755 

ARX-2K 

13,95 

AFM-4D 

59J95 

ARX-220 

32.95 

AFM-24D 

57.95 

ARX-450 

32.95 


r l-tafercnce j -e wsv? dipole. 

** R*farence !i wave whip used a-4 jram ntandar'd by many 
muxiuf&ctqr-E’rs. 

Wni'k full quieting into more repeaters anrl externi the 
ratlins of your direet contacts with the new Ringo 
Ranger, 

You can up date your present AR-2 Ringo with the 
simple addition of this extende. kit. The kit includes 
the phasing network and necessary element extensions. 
The only modifications required ai^e easy to make saw 
slits in the top section of your antenna. 

ARX-2K CONVERSION KIT 


New fentureii include a kUuwalt Roddi Match for direct 52 ohm 
coaxial feed with a standard PL-Efffl ij|tinR, All elements are 
spaced at .2 wavelength and tapered for improved bandwidth. 


Model No 

A144 7 

A144 11 

A220 1 1 

A430 11 

Description 

7m 

2m 

Tlim 


E laments 

7 

11 

11 

11 

Boom LnriTh 

SB" 

144" 

1 D2 r 

57 ,h 

Weight 

4 

6 

A 

3 

Fwd Gain 

1 1 dB 

13 tIB 

13 dS 

13 dB 

F h Ratio 

Fsvd Lobe @ 

26 dB 

2S dB 

28 dB 

28 dB 

V) pwr. pt. 

46 

42 

A2 

42 

SWR ® Freq. 

1 tD 1 

t to 1 

1 to 1 

1 to 1 


144 MHz. 


220 MHz. 


432 MHz. 


il* r ip4 i Lin 
20 Fipmrtit 
D X - Array 
Fiame A Barneti 
(40 E.l 

Fjyrln: & 'lurntra 

(SO Ed.! 

1 I 52'dhm iKiinrr 
V^rt. Pot. Bracket 
120 El.) 


Model; 

Price. 

MfJdet, 

Pr,ce 

Model: 

Price 

DX-12Q 

42.95 

DX-220 

57.95 

DX420 

32.95 

DxK-1 40 

ss.as 

DXK-240 

54.9S 

DXK-440 

39,95 

PXK-130109 9& 
DX-10N 1?,95 

D.Xk-26D 
PX-2PW 

59.95 

12.96 

□XK480 

PX4RN 

7&.9« 

12.95 

DX-VPR 

9.B5 

DX-VPEt 

■a jss 

DX-VPB 

9.95 
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For all you hams with little cars ... 

We’ve got the perfect mobile rig for you. 
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Thu Atlu* 210* or 2 IS* muunumi only 
9 'A ' wide * SVi P riflop x only 3*rt' huh. yiit 
ihti jribovH photograph shows how email v tb« 
Atlas tnmseeiver fll* into « nun port car. 
Anti there's plantV of room to spore for 
VHF awar aod other accessary oqoipmsnt. 
With the exclusive Atlas plug -lei ilirtign. 
you cat! slip your Atlas ui ami oui of your 
cj*t to a matter of siudlh. Ah caonuctuffw 
are made automaticaliv 

BUT IMJNT L£T THF SMALL SOL FOOf 
VOL't 

Even though the Allas 21£h urn! J15 + irati*- 
inn^urs are iesa than half Ibf? si*t* 40 l] 
weight of other HF iTmOsr^ivfif* fhr Alla* 
m trelv a pan I m performance 

300 WATTS PO\M» HATING! 

This power level in a seven pound It 
cmv*r a UHTodibie but true Atlaa tr 
rowers iive you all the full ptna «r vim nw*i 
to wurfe thewnrid harefom. Signal fe^rl* 


nuLUtl unity rt,! 11 nr. I Mir| jr ihi- ,M lllrs sig¬ 

nal strength in relation tu thu ptrnur rating. 

FULL 5 BAND COVES AGE 

The 21 Ox covers 10-80 molars, while lint 
21Sx covers 13-lBG molars. Adding ihi? 
Atlas Modal Uix Crystal Oscitlalnr pfuvirt« 
greatly im-rflawi frm|uonL"y covaroge for 
MASS and network operatto«~ 

NO TRANSMITTER TUNING OS 
LOADING CONTROLS 

with Allis* total broedbaiiditijr With youf 
A tig* >\ru get Fnstanl QSV and band chatty 

MUST ADVANCED STATE OF ilff AST 
SOUIJ STATE DESIGN 

nut «t!v accoanti for its light Mimtht txjt 
ttirtiinss vuu yejn -4 lop pBriornuDcv ial 
i nubia free tjpera tins pjemufr. 

FtOCTN C3SO IT BO AMDS 

ri-rwt modular design provitbs's Inr mta* ol 

servicing. 



EXCEPTIONAL EMMUMTV TO STRONG 
SIGNAL OVERLOAD AND Cl OSS VIOD- 
LLATTON The eTchisive front end drapi 
in the receiver allows you to operate t lnwrr 
ha frequency to strong Dfltghburinj i-tgnaLi 
than you havo smr OKperiiwued before If 
you have not yet operated un AUas irnns- 
caivar tu a crowded food And c imp.imJ ii 
with any other receiver or transceivnr. you 
have a real thrill coming 



PHENOMENAL SELECTIVITY 
The e'.ftusiva 8 polo cryilai laddnr fil t h> r 
uwO in Atlas fcrans- fiver* rijpo^mi a 
ma^»r breakthrough m filler ctaugn. with 
ucpreciddenisd skirt selectivity and id- 
nmate rejection. Aa the above graph idfcwn. 
thi» lilter provides e 6 db bamiwvtih or 
27ti Hern. 60dbdown of only at) ih tti 
mil a bandwidth of onlv 9200 H«rts at 330 
db ilown* Ultimate' refBctmo i* m ncc-vi qf 
130 dll, £tfealE>? !hnn the me : ufi «4 limit* 
M miKi last WfOipnien) 


A W0R1JJ WIDE DEALER NETWORK TO 
SERVE YOU. 

Whaihar ytnTre driving ti f lntidn In Kanstm 
Cily or h Mercedes Beiut In Woul Gnrnmiiv. 
thura's an Atlas dealer near yuki 

Atla*HlOx;W BI6s fflTti PO 

W/Noisa nuttker . . Tltl OO 

ACCESSORIES: 

AC Cowri* l |0/SiP V II #T 00 

Port able AC supplv l 10 J 220 V I OU IR 3 
^iLMt-vn Motulr Kit *1.00 

lDi Oic. l«i crrttiii 00 

ChglL.1 dm! 2-il* hi 


For complete deiaiis see your AlU* Oilier, 
or drop us a card aod wall wail you a 
b rocJtu re with deale r i i ti 


ATLAS 

--RADIO INC 


mounts - leads - accessories 


< 

u 

O 

o 

< 


i) 


BtLt.iM 


STANDARD GAIN 
MOBILES 

two Meiers 

« y/B wa-reteniB.|J> - 14 tic (■i’” 

■ivp|- t/fl wave mobile 

■ FrrctuBhiHy cow rage- U3 ie> S-A9 
MHi 

■ Powar J-aCiPjE—2DQ wfiETs FM 

MODEL B0LT.1M 

A! anttnna eai) 

Ea i natal I nc holffi tn drill Irunr 
mooni, arnpucJ *P rirt g "f'O l J 
MIL SPEC RG-3841 pnij W 
Antanna remaiafile Frtim rruunl 
(Vic, S31J5 

WO DEL BIL-DU 

*r ar-Sarw* r-s,-wpf* ^ f! «t 
ujftace. mt dfcV V War ta 
W ■)»:*. tndwWi inttwtt ukww. 
IF MIL EFEC <tC-a-4“ wad Pi-IH 
fcrt*nn* wev7*jE.-e fnr". 

pt» «i m 

hustler 

■‘BUCK-BUSTEfl* 


OBL 144 


fT-) 

S’ IM 
1 Jt flfc (HU 




5.1 

nr) t 
t r. V 2t 
I nB 

we til* 


■ce m 


lr: 


SUPER GAIN MOBILES 

Two Mtrleri 

" fi^dbaaiR oral ltJ wew motlliw 
antenna 

* Frequency cavemu*. 143-1 mo 
MHj 

■ SWR at raTortancp i.l L Lypn.iii 

■ Pp»rer rating. JlJU >ViiMu I M 

TWO AMD 4 W METIHS- 
THUNX LIP MOUNT 
MODEL HFT 

Four tecUsii ttliKegifi nMvnpt 

MrmKl UpAIItt PtdiLrttfflinl '■:■ 
5tmulT3Tirtu* FiMTirwrtt* rfl tm> 
and six wrtlflf* QptfitlOfli I 
herstit VT CvmBl*t^ pith truri 
np wowit. U Mil. SPEC ffGSB-U 
ant( tactery attagn*; PE 2W 

Ptw* $12 3b 
VMF.UHF 4NTENhi_ 
ftDOF MOUNT 
MODEL UWT-t 

Firid tr^TOTKpti.i. ndiafew #C< t i 


CGI 

■tu 


CO 

144 


All resonators are precision wound with 
optimized design for each blind. Assem¬ 
bly includes 17-7 PH stainless steel 
adjustable tip rod for lowest SWR and 
band edge marker. Choose for medium 
or high power operation. 

STANDARD HUSTLER RESONATORS 
pQW«r Rating: dOD Watl^ SSB 


MODEL C&T-I44 


HFT 


mpunti 

mcJuM: 

■ SB 00 



DELUXE 


MOUNTS 






U 


*m rtiwnrtitKt on m iitj,< 

i*3 is SO MHt 

i>W '■■'Nil Moynti or amt fM tuff- 
Wet. iwh* »n W 
tom mekdtt it A&94I 


Jj 




mm aw 

tpun* lip raun tw no 

mmjtUbon on =nVe 
ir Of Hum lid In- 

HIM IT »G FrfM J EDn. 

iwclit- 1 ! KttKtWtl 

It ten $}AS% 


MM-1 


LIU 

Lteuw rrnri lip ■THint 
IBS defrrw ji*.T<il 
mil for pc> 5-3 ion I n( *n- 
ten no te wlxal. Lnr 
no hcHt^ institNtibi 
inUjOfeE H RG-S4HJ 
cable and tonnEctou 
attiched. ftin-n %\t 20 


MODCL CCM-1 

ftim jfiftter mount frti 
ill ifclptV inglei t*n 
UIUM trtBi l.h* (LlttfcfV 

indudK HIT twlvtl 

tv us* $s.act 


TQM’t 



MODEL MM-I 

Qih*I maun* iruialli in 
|" hoi*, rntltries LM' 
iwiw*l ball and SO-^ 1 

CWrtfltCtOifl. 

Pn»; $T5C 




G.Et big sianjl peftctTmatirre, IUf* 
tipi retsiMin^ capability wtth thi'v 
fly <:n I i- ...a i antEncva. Eanv mtlin 
Lotion on !.rdK or Hdgs uf irunL lip 
fiittaUt flrllllfljf — L-DiupSHlp *Mti 
17' MIL SPEC RG-SMJ «»d PUSS 
Pries: S41.10 


MDEEl CD-1U 

Siww cFtff*cli*L*tl4* m CG7 |« 
wppincd wilfc 44'-24 D4W to fit ill 

n-..,itiiB taM rnounli — LwriKlfF ly 
■i Mount a-!Mt :ab ■ r -i ir 

Pries $?5-S0 


VHF UHF ANTI IMA. 

T*UM* lip ucunt 
MODEL THF 

PmVI tr-ifiw^atK r*3i*Sts wnwti 
auprtor ■! ■* OgM UtMi (W #>| 
fwqonc* trzir: 1*: t; [&} WI- : 
CuRi-i CrxnpNriv 

-Itn tpjr* lip mount 1 r «•: MU; 

***■-» Pto:S1G^ 


BM 


Model 

Band 

Price 

RM-1Q 

10 roeters 

$ 6.50 

RM-15 

15 meters 

6.95 

RWI'20 

20 meters 

7.30 

RM-4Q 

40 maters 

13,20 

RM-75 

75 meters 

15.50 

RM^O 

SO meters 

15,95 




SUPER HUSTLER RESONATORS 
Power Rating: Legal Limit SSB 
Supers have widest bandwidth 


vary 


■ ms 


Model 

Band 

Price 

RM-103 

10 meters 

$11.30 

RM 15S 

15 meters 

12.66 

RM-20S 

20 meters 

13,00 

RM40S 

40 meters 

16-60 

RM TSS 

75 meters 

30,00 

RM^OS 

80 meters 

30 40 


For 6-10-15-20-40-75-80 Meters 


iw 



QO-t 


y 


F. w*U te# *.ks »t3 

suim ) 
.t Hufi 

«S*T<JI * f-M lUSiMESWT iwq CNNC 1 ! 
M wb« sue ipr»n n 1 1 

NW H -|4 tTVHQi to IN t» 


hustler 

MASTS 


Tim 

Aitupteuri 

Thren^houi Itw World 11 ! 


RESONATOR sr»UN&- 

STAINLES5 STTFL 
HOPEL ais-i 


BTAimlESS SttiL SAL. 

FDF &ECFL FEM&Eir am 
fLXT SUAFXCE 
Mt>D£L SSM-2 


«—•» V 
m- f*i, 


MCUNT 

*NT 



p..« ii«20 
QUICN □iSdDMNECT— 

10 e% 5 T 4 INLCSS STFFL 
MODEL DO -1 


FEED LINE 


L-L 4 1+6 


MODEL rOM 1 

trur.h iriHjiH* mounl m 
UaUi in hiaunrt «ra* of 
n+iipiff urvMr Iran* lid 
M<mnho| hjtdwihf in. 

dow* Pr«4 W OO 




husJ’ler 


c» 


MflO EL C-K 

S»! i mart -c^ m c I • 

- m imniTtingaBBqtam 
Prt« W-2Q 



X*^3L.« frym mlnlrt urin 

f ! D'H** ™ H'l Con. 

1. 1 ipi.ng »m| |l| Dirll 1(1"; V 

«)>lirlna *IH4. + 4 r 24 ltirt»dl r»ni#l« 
41 m ind. mal# i#i< oMki 

Prim. 5IG.BD 

UOOM L-J4-I4U 

fill I'-riwi. i»iri> <mrci rrti-Hi-i -i '■ 
LllltlClini, iur 'Ll* "hlulll. licit! ||l i i.| 
II- ln-h M1 1 . SPEC miinth ut fl-U lil U 

ii :. j;i|:ln--:! h II’I- r1il*lt»\ |-.iH ti 

ipLrmd for ult «nLH ! *• ftf b'."r'rj*' 
il . 11.11 I tntl 1'tna.LHi.m 

Poei 

MODEL 0G-I4BA — □aluxa. Iwn 

Mmn ctqlincjir tar Hr^c.it-i nr h 
fliai lLlC*0>' Qccralior: €1 '.|C gluM 
.ii 6 ' «4Lrfr Wii-fuin 

itd.if-nn ,if EFia harirn - 1 i ". rS i«tl 
^iti^ D.C ^rau*n<trrVt flTd-lfOf 
»J-* in»« canton. .■wpp6ni«| 

L » tnc Lipper wctcin M«^M I I J- 
il itMriOKf 111 ' u r OfWar 

txig- r OOo warn f«* 

too MP«* i-rMi'lt tn ir-rli 
i* map M : QD 60 .’J* 

Put* W7.» 






w^W mdi 


MODEL MD t 

For Ok* <x 
*1 roof Km IS’ 


went: no? 

Far twrnpr f-tud t it *«qrf 

iin? IT BbM euw Priot $22 CC - 


mownt in^—F s k) .» 

lifts* PtiM £22.00 




Covers J Sr 20 40 Materi 

Otilf HvrtitT fiim Om laltini far 

Wlult Bans C«am|a 


MODEL 4-BTY 


Lnwirt SWR--PUJ5. 
unmiwidth it its b*M<j«ir swn 
l.< 16 ! flr t*llfn al bind hpsSk 1 '-' 
Huitlar akcluilvB trap rnvan 
'"upritz" (?srarueJ-ed la othenni* un 
tltainabla close tolerance: aiiur 
inf accurate and permenent trap 
rawnanc* 

Sai-d nna indt riberglasra trap (aunt 
for optimum pirct^ical anti mi- 
cnaokil EbUitity 
£Mr* bea.y iSutii aruminiao riNrunt 
un* Bfifnai n-ith l&* 10«—hijr 
Maun ling hj|rO- 


UrvAgUi- 

■ara irtc 


AM 


4*a 3 


lk* m rwrs mall Mgr- 

ugpi- n* r 

MOSEL +-BT4 


llhfctiflft 4 la#m|ftum 
' 51 a Hi It it ilaffi Dl>tnp» t»ai-in ift mg 
Hljluttmt! ui without ^gipMca to the 
■lumlnum tublug 

- Ciikatanlnad lei ba aiu^il aswintiiy 
of any mult! tosntf Vertical 

■ Ajiipm.it hm n".J4 itud ui top tu 
arcefll RM-1^ ur RM 7^5 Huvr.cr 
raicmalar tor milW Oparatron 
wOan datirad 

■ lop lMdih| on JS rinstrm lor tiraait 

pr l5*r«J*irith arm Hl|tv*r radijlidfl 

tPicbancir! 

* Put wrin '♦n* 1 D ti ofm coax 
| Ptmn■ ..JOdii'lity tiitt lepat -rr-it 
cm SSB tm CW 

> Mwxitmf QfhiV piomfl tip v 

■•Siwl W WoF mown <+■!*- 

rt$ ta ta . 

*•»g« IS «* 
ftiia. 
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SvperAmp 


from 




If the mtiiilifusr you'm thinking of buying rloesn't ^elivifi *»i loait 1000 in 1200 watts output, 
to the an iQnmi. ycu'-rti buying thm wrpng iimplifiHF 

Out New SufKir Amp ir. % weeping the country because harm have iiMli/vd that the DenTron 
Ampli1 1 hi will (leNver to the antenna, loutput poworj, wfvn other rnanufacturers rate as input 
power. 

The Super Amp rum lull ?DD0 watt* P.E.P, input on SSB, «id 1000 warn. DC oil CW, HTTV 
or SSTV 160 10 meterj, the maxiinufTi letfaf power 

The Super Amp n low profile, hai. a solid one piece cabmet awi/img maximum TV I 

sh^ildmQ 

The harm of o^r jmplffiti the power supply is a oontmuom duty. hII «ontam«f supply built 
lor com ea t pafformance 

We mount* } ih*4 5?2B i, itmurtrial work hors* tuMi in * cooling Camber leaiU'ing the 
on defn*vd t*uMf co*dir>g tyiSm 

The harm at Oenlron pode themselves on quality wo/k. syid we light to keep prices down. That s 
why the dynamic OenTrpo Li - -? Amphfie* beats them all 

$ 574*50 

The 80*10 Skymatcher 

Have'*- an mtenna tuner for SO through ID metwv Martin 600 w P.E.P, and^natchei ydur 
52 ohm Transceiver to a random wire antenna 



MI|MV 

«jtpM*M£ 

s' 


- 9 . « 

,.J 


• i ••.. 

rMDMtnW 

S t 

"s- U.; 


Cent mu uu i turimg 3.2 - 30 me 

network 

Cirimle i ; 2 pontion rotary switch 
SO - 236 reeeptional to Transmitter 
Rriixdom wire tuner 
3000 vuii capacitor ipacing 
rsipped Inductor 
Qiriinui; jntarma fmjd thru 
7" W, b" R 8" □„ Weight: 5 lbs. 


VitJiO 


. 






$59*50 


Read forward 
and reflected 

watts at the 
same time 


Tired Of constant iwitthinq amt ^fe&ivOrk? 

Every wvio.n hjm knmfti h* -r uit read both tor want arut reverse wattage sirnultaneoujfy 
for thjl javrfi:-:! nuitch So upgrade with the DenTrort W 2 Dual in hne Wattmeter. 


599.50 


Match everything from 160 to to 
with the new 160-10 MAT 


MEW The Monitor Tune* was denar- d he 
cauia ol c n mrwhe lming dt-maoe Harm laid 
|/s They » i n ted 3 kilowatt tuner with t 
built ,rt mUiflvlif, a front panel an ten n j 
select™ for cout, balanced Li* and rMidom 
wit*. So nr* engineerad the 160 lOrr Monttoi 
TufS*r It i .i hfetsirw .njwtnfm at $299.50. 


5299.50 


■: .v ■. 


• V T: - . v h ^ t 

•• * v 

# ■ 

.t'llrn. •»; .:u .. ■ 



Meet the 
SuperTuner 



The OeriTron Super Tuner tunes everything from 100 TO melets. Wherher you have 
h.ilimoi’d line, coax cable, random or lung wir* r lb*} Super T upei wl) mstch the untermii 
impidance to your hatsmitter All Den Iron tuner* give you maximum power tramler 
from yout trantmitrer to your antenna and ain't thil where it really counts? 


1 KW MODEL 


5129.59 


3 KW MODEL 


5229 *50 


The Shy 
Openers 


SltVMASTER 

A 


t 


i 


and Tfvrtd 27 iisot 
nun ta. 15 l ». 
*n^l 40 r^vl ■» band* sung prthr VH S*HfUv 
m*i-+C *m trap a lull 1 '4 war 
sn 70 malm, C-j^n rir jrn-cr af haatv 
>hi aluminum with « fvctqrv hnvrtl *™3 
Malad HO Trap. S*t YMASTEH m wtaltar 
proul and ivithrtirKh wired up to B0 reph 
HantPH 2 MW pane level and a to, 
gruund. n»f or iiiwEr mounting M-jiIi> li 
included in PUT Iqw pne* of 



564.50 





Aho SO m rtianaEcr lor (pp rnountina an 
SKVIWASTEfl. 

529.59 


SKVCIAW 

A tunable ipanoband liigh part □* manr* 
vail teai ifll tetni, dengntd far 40. 10. 160 
matar operation SKVCLAW gut* you 
tha roHowitig ipvttium eavtrage 

BAWD BANDWIDTH 

CMatari i <kHjM 

160 50 

fO TOO 

*0 eiQit band 

Tyning n rary i,nd r*l.jbii Rngp-d 
IlfUftlUl H1UIR rkat *n, xupporting 
unit rt wMiheptHM and wrinf 
■a 1 (XI mpi» -.ffti. Hand*- tun 


' n ih anvuLauimn tali * ii{k|3aaimg btaaivi h i 
nailv toadVd' Up front Jkua't * 13 tool 
6 inefi tfitaetaf win* pri{uipr> Hy 0 ppmJ* 
And ? faai bahind a i 16 foot dnran 
iiamirnr Tad ijirafdy «1h 52 uh.-n tom 
Ttw Tnm twin* mgunp aasi ty and whai 
* differ* nee in pn-thr*iT e«H pr maiict b* 
twaen ihv Trim-Tanna and thai clipnl* 
i iji’u wira or in verted Vet you've haar* 
u*ling. U 6 Forward Gam Over DipoU 


5129.50 



579.59 


EX 1 

thm bv-ntreav EX-1 Viriroti Am 
tv r m* pevfoinwca 
mpanTTKintiT Tr>* E)f lit IliM 
40 mcler, "A *a« JT. *ftf 
aartitai The EX 1 n Hm >4*41 

tor [Aiiirtp 


ALL BAND DOUBLET 
Tfm Aft Band Doublat or mvaitad T t (* 
Ani«nna ooreti ISO thru TO mum Hn 
1DU.I length of 130 fod i 14 fa. m»rU—,1 
copper ) atttxxrph n b* made Unrttr 
1 we maa vy. Thu tuned Doublet ■■ Minr 
fad fhrmifh 100 ItVl Of 4S0 tVC 

Tha 

Add 

Jmm 

vth tha DwTnn Supet Tuner and 
-f on tf tfiiau^ 1M mtvi 
am liTiiHL hon jwit fan m. DanTrikn 
An Send Duut.Srt 

524.59 



559.50 



DRAKE TVI FILTERS High Paiw Filters for TV Sets 

provide more than 40 dB attenuation at 52 Mil? and lower. 
Protect the TV set from amateur transmitters G-10Q meters. 


Drake TV-30O-HP 

Model No. 1603 
For 300 ohm twin lead 
Price: $10.60 


DRAKE TV*3300-LF 

1000 watts max. below 30 
MHz. Atte nuation better than 
80 dB above 41 MHz. Helps 
TV i-f interference, as well as 
TV front end problems. Price: 
$26,60 Model No. 1608 




Drake TV-75-HP 

Model No. 1610 
For 75 ohm TV coaxial 
cable; TV type 
connectors installed 
Price: $13.25 



LOW PASS FILTERS FOR TRANSMITTERS 

have four pi sections for sharp cut off below channel 2* and to 
attenuate transmitter harmonics falling in any TV channel and 
fm band. 52 ohm. SO~239 connectors built in. 

DRAKE TV-52Q0-LP 
200 watts to 52 MIIz, Ideal 
for six meters. For operation 
below six meters. use 
T V-3300-LP or TV-42-LP. 
Model No. 1609 Price; $26.60 

DRAKE TV-42-LP Model No. 1605 

is a four section filter designed with 43.2 MHz cut-off and 
extremely high attenuation in all TV channels for transmitters 
operating at 30 MHz and lower. Rated 100 watts input. Price: 
SI 4.60 





Tufts Radio Electronics • 209 Mystic Avenue • Medford MA 027 55 • (677} 395*8280 


RADIO CATALOG TIIFTS RADK 

































WORK ALL REPEATERS WITH OUR NEW SYNTHESIZER II 


<1 


RX2Ht 

KX2HL W fJ 

KX 501 Kit 

KX SCR W J 
K\144< K,t 

KX144C W.t 
KX221H K.i 

RX220t W/l 

KX432i K*| 


HX4jjc w a 


TXS0 

TX5DW/T . - 
TX 144b Kit 
TXJ44BW/T 
TX21O0 Kit, 


PA2 SOI H Kit 


PA2501 H W/T 
PA4G10H Kit - 

m 

PA4010H W/T 
PA $0/2 5 Kit 

PA 50/2 5 W/T 
PA 144/15 Kn 


PA 144/2 5 Kit 
PA220/1 5 Kn 
PA4J2/1 0 Kit 

PA 140/10 W fT 
PA 1 40/30 W/T 


PSISC Kit 


PS I 5t W/l 
PS25C Kit - - - 


P52SC W/T , . 
PS2SM Kit - 
PS2 5M W/T . . 


HPT 50 Kii 
R PT 5 0 - . * , . 
R PT 144 Kit 

KPT22D Kit , . 

KPT4 32 Kit 

HPT 144 W/T * 
KPT220 W/T . 
RPT4 32 W/T . 
DPLASO 

TRX50 Kit 


1RX144 Kit 
TRX120 Kit - 
TKX432 Kit . 

T R C-1 t • i * i 
TftC-2 , . . . . 

SVN IE Kit . . 


5YN II W/T . 
MO I Kit 
TO l Kit * . . . 


HT 144 B Kit . 

N1CAD . 

BCl 2 

Rubber Duck » 



The Synthesizer II is a two meter frequency synthe¬ 
sizer, Frequency is adjustable in 5 kHz steps from 
1 40.00 MHz to 149.995 MHz with its digital readout 
thumb wheel switching. Transmit offsets are digitally 
programmed on a diode matrix, and can range from 
10 kHz to 10 MHz. No additional components are 


necessary 
Kit .... 




$169.95 Wired and tested$239.95 


2» 35 Mil/ I M receiver with 2 

pule 11> 7 MH/ crystal filter 5 59.95 

'..irtic j\ ab^ve-wired & tested 104.95 

Jo 60 MH/ tcvt w/2 pule 10 7 

MH/i rvt| jl fillet. . . * ... 59.95 

same jc above-wired & tested - 104.95 

|40-| 7 1 | MH/ ftvr v. *2 pole 

10.7 mit crystal filter. 69:95 

\jitli r. above iviTcd & tested - 1 14 ,S5 

210 24(j MH; TL'vr w 2 pole 

10 7 M Hi crystal filter. 69.4* 

uinf j\ wired & tested - 114.95 

4J2 MH/ rcvr v\ 2 pule 10 

MHj x r\stal filter . .. 79.95 

vjrne a* i bus e-wired s tested 124 95 

trariifmtter exciter, I watt- 6 mir. 39.95 
»me ax above-wired & 1«ted . 5 9.95 

transmit! ei l watt—2 mu- 29 95 

umc ai above—wired & levied- . . 49.95 

transmit!er exdlrr - I wait -220 

MHi . 29.95 

2 mtr power jit,' kit lw m-25w 

out with inlid mate switching. 


CiJe. connectors ... 59.95 

Mine as above-wired A tested . - 74 95 

2 mtr power imp-lDu it-40u 
out-relay switching . ... 5995 

same as above-wired A tested . - 74 95 

6 mtr power amp. lw in. ~?5w out, 
lest cite, connectors fit switching . 4 9 95 

same as abewe, wired A tested 69.95 

2 mtr power amp -1 w m - I 5w 
out less case, connectors and 
switching 39.95 

same as PA 144/1 5 kit but 25w j . _ 49 95 

similar to PA 144/15 for 220 MHr 39 95 
power amp similar to PA144/1 5 
except lOw and 432 MHt ..... 49.95 


I ow in - I 40w out - 2 mtr amp l 79.9 5 

JGw in -1 40w out— 2 mtr amp 159,^5 



RECLIVERS 


TRANSMITTERS 



POWER AMPLIFIERS 



POWER SUPPLIES 


KXCt accessor; filler for above receiver kirv 


pves 70 dB adjacent channel 

rejection , ... » 50 

RFlflKit . HI mtr HP front end tO, 7 MHr itu I 1250 

RF50 Ktt b mtr Rf front end 10.7 MHz out 12.SQ 

KM44DKif 2 mu RF front end 10.7 MHi out 1750 

tU 220D Kit 22 0 MHz Hb front end 10 7 MHi 

out ... . 17 jo 

K f 432 Kit . 4 32 MHz HI from end 10 “ M Hr 


X jij k - ------- - ■ f *. j mj 

lb 10.71 Kit 10." MH? If module include* 2 

pole crystal filter 27.50 

KM455 Kil 45 5 KHz II viagt plus I M delector IT 5o 

\S2 Kit - , audio and squelch board 1 5 00 

TX 220b W I same is above—wired 4t tested 49 95 

t X432B Kit transmitter exciter 432 39.9J 

TX4J2IIW T same av above-wired & tested 59 ac 

f XI 50 Kit 300 milliwatts 2 mtr transmitter 19.95 

3 V I 50 W rj same as above—wired i tested 2^ 95 


Blue Line KK power jimp, wired A tested, emission 

Cvc 1 M-SSB AM 




Powrr 

Power 


Model 

Frequency 

In put 

Otiipui 


BLB 3/150 

45 5 5 MHz 

3W 

i 50U 

TBA 

BLC 1 0/70 

I 40 t 60MHz 

10W 

70W 

1 39 95 

BLC 2/70 

140-160MHz 

2W 

70W 

J59 4S 

BLC 10/150 

140-160MHz 

10% 

t sow 

259.95 

BLC 30/150 

14frI60MHz 

30W 

J sow 

239 95 

BLD 2/60 

220-2 30MHz 

2W 

60W 

159 95 

BLD 10/60 

220-2 30MHz 

low 

ftOW 

l 39 95 

IJLD 10/120 

220-2 30MHz 

|0W 

120W 

259.95 

BLE 10/40 

4 20-4 70M Hi 

I0W 

40W 

139.95 

BLE 2/40 

420-47QMH? 

2W 

40W 

159.95 

BLE 30/60 

420-4 70 MHz 

30W 

flOW 

259 95 

BLK 10/60 

420470MHz 

10W 

sow 

2S9.95 


1 5 .imp I 2 volt regulated power sup¬ 
ply w/case, xv/fold-back current limifi 
tug sn id over village proieciion . . 79.45 

same j* above-wired &. tested . - 94.95 

' h uii;l I 2 v+ilt regulated power sup¬ 
ply W/caie, w/fold'hack current hmit- 
mg ami ovp ............. 129.95 

same as above—wired A tested , - 149.95 
same nr. PS25C with meters . . - . 149.95 
saim* as iihove wired & tested . . 169.95 


repeater-6 meter. . . , ■ 465.95 

repeater -6 meter, wired tested 69 5.95 
repeater 2 mtr I 5 w-- complete 
lless Crystals) 465.95 

repealer 2 20 MHz l 5w complete 


Hess crystals) ... 465.95 

repeater-10watt —432 MHz 
(less crystals) 515.95 

repeater I 5 watt-2 mlr ..... 695.95 
repeater 15 Watt-2 20 MH?. . , . 695 95 
repeater 10 wait-4 32 MH?. . . 749.95 
6 mtr clove spaced duplexer 57 5 go 


Complete 6 mir KM transceiver kit. 

20w out, 10 channel scan with case 

(less mike and cfystals). 249.95 

same as above, but 2 mtr 4 I 5w out219,95 
same as above except for 220 MHz 219.95 
same as above except to watt and 


432 MH? .. 254.95 

transceiver case ntiiy ..... . . 19.95 


transceiver case and accessories . . 39.95 

2 nut synthesizer* transmitt offsets 
program triable from 1 00 KHz—10 MHz, 
(Mars offsets with optional 

Ida piers) .- ...... 169,95 

same as a bo vf-wired & tested -- 2 39.95 

Mars/cap offset optional .... 2.50 

I K MH? optional tripleT 2.50 


2 mu, lw, 4 channel, hand; held receiver 
with crystals for 146,52 simplex . 129.95 
batter; pack, 12 VDC, ' a amp. - - 29.95 

battery Charger for above ..... 5.95 

2 mtr, with male BNC connector S.95 



REPLATLRS 


0,V,p. , . 

H53A Kit 
I'SJOl 2 W/ | 


DPLA144 . , 



DKLA220 . 

DPLA412 . , 
DSC- U 

DSC N 


jdds over vultage protection t*i nmi 
power supplies. ISVDCm^ix. . . 9.95 

I 2 viili-puwer supply regulator curd 
with K.ld back current limiting . K 95' 
new coilmtercial duty 30 amp 12 VIH 
regulaled power supply w/eim-, 
w/Cold-back current limiting and 
overvoltage protection . 239,95 


2 mir. 6 1 K) KHz spaced duple act, 

wired jnd runed to frequency , , 379.95 

2 20 MHz d up lexer, wired and 

tuned to frequency 379.95 

rack mount duplexer ...... 319,95 

double shielded Juplexer cables 

with KL259 connectors (pa j . , . 25,00 

same ds above with u-pc X 

connectors (pr.) . . , 2 5 00 


TRANSCl I VERS 



V\ ALKIE TALKIES 



OTHER PRODLCTS BY VHF ENGINEERING 


Cl) 1 Kit . . 

U>2 Kn . . . 

ITU Kit 

COR2 Ktl . 
SI 3 Kit , 

Crystal* 

CW||> Kii . 


turn 
cum 
Mk i 


IS] w/i . 

TSltt/T 

11>J Kii . . . 
TIUWfi . 
HL144 W/T 

HL220W 1 
HL.4J2 U ft 


1U channel receive xtal Je^ l 

w /diode swiiching, . . . 5 6.95 

10 channel vmit ded w xiuids 

am! trimmers J4.95 

CHI- version of CD I deck, needed 

for 432 multi channel ^pefairork 12.9 5 

carnet operated relay. .... 19:95 

1 n channel jiun suii jdjpter 

fur RXwrlh priority I 9.95 

eve stock mi>Sl repealer jud implex 
pairs from I46.IIK147,6 leach! 5 >4) 

t 59 hit. field pfoerammaHr ^ ^Je iden 
lifter tcilh built-in squelch tail and 
ID timers . - . . . 39.95 

wired and tested, nui pr<«grjammed 5 4 9 5 
wired and tested, programmed , 59:95 

2,ii0ti nhm dynamic mike with 
f T.l. and coil cnhl .... 12 '*5 

lone squelch decoder . . _ 59^*5 

inMalled in repealer, ilicludmc 
interface accessories . H9.95 

2 tune deovder . . 2^ 95 

ijEDi; ja above—wired i. levied .19 "* S 

4 pfik helical Frsofuiur, wired i levied!, 
swept lulled it* I 44 *4H r bji; 2- 

same as above - tuned t<i Z 2 n "■( H / ban 24 
came 4% above limed to 4 12 MH/ h*ii 24 t 5 



engineering 
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THE NEW ICOM 4 MEG, MULTI-MODE, 2 METER RADIO !C 
211 

(COM introduces the first of a great new wave of amateur radios, 
with new styling, new versatility, new integration of functions. 
You've never before laid eyes on a radio like the IC-21 I, but you’ll 
recognize what you've got when you first turn the single-knob 
frequency control on this compact new model. The IC-21 1 is fully 
synthesized in 100 Hz or 5 kHz steps, with dual tracking, optically 
coupled VFOs displayed by seven -segment LED readouts, providing 
any apltt, The IC-211 rolls through 4 megahertz as easily as a 
breaker through the surf, With its unique ICOM developed LSI 
synthesizer, the IC-211 is now the best "do everything" radio for 2 
meters, with FM, USB, LSB and CW operation. $749.00 


Now (COM introduces 15 Channels of FM to Go! 

The New IC-215: the FM Grabber 


Now Its Crystal Clear 


Yes. now ICOM helps you steer clear of all th* hassles of channel crystals. The new 
IC-22S Is the same surprising radio you've come to know and love as the IC-22A. 
escepl thur ll Is totally crystal independent. Zero crystals. Solid state engineering 
enables you lt> program 23 channels of your choice without wailing. Now the 
(COM performance you've demanded comes with the convenience you've wanted, 
with your new IC-22S- 

Price: $299.00 


Hold It! 


Take hold uf SSB with these 
two low net twins. ICOM’S new portable IC'202 and 1C 502 put it within 
your reach wherever you itte You can take it with you lo the hill lop, the 
highways, of the beach. Three portable watts FEP an two meters or six’ 

Hello, DXf The ICOM quality and excellent receiver characteristics of this 
pair moke bulky convertors nnd low bond ng> unnecessary for getting 
-vUirtt d in SSB-VHF Y<ju itdd your linear amp tf yuu wish, connect to 
the antenna, and DX r With the 202 you may talk through OSCAR VI and 
VIIf Even trausceive with an up receiving converte r 1 Tb< IC-302, simi¬ 
larly* makes use of six meters in way a that you would have n 9 ways liked but 
could never have before In fuel, there are su many ihtng^ to try. it’s lir e 
opening a new hand, 

Take hold of Single Sidle Bund Take hold of some excitement. Tuk» two. 


1C-3U3 

:■ iAmbt sse - a Win* pep * r.,^ jr n.- *» numikti 

Swltf 1*) Dial 1.^115 ■ Internal ... ■ i^OOKHi 

VXD t.jrvng- 1A*4), 1**J - S Word - RJTI 

Aiu: I? S9M 


IMffl 

E3 Meter SSB ■ Jj WiH* H I J - Ihjw ir Mt> ip 

Ic^ed Dial Liphti > Internal littlNincn - SMKHz 
vfo- Rm 

Prkz; S24S OO 


■ ass S 

* ,*-**V>/ 

■' * \ 




" a 




IC-245 Transceiver 

The VFO Revolution goes mobile vvith the unique, (COM developed 
LSI synthesizer with 4 digit LED readout. The IC-245 offers the 
most for mobile on the market. The easy to use tuning knob moves 
accurately over 50 detent steps and assures excellent control as 
easily Ai steering the vehicle. With its optional adapter, the IC-245 
puts you into all mode operation on 12V DC power with a compact 
dash mounted transceiver. In FM, the synthesizer command fre 
quency is displayed in 5 kHz steps from 146 to 148 MHz, and with 
the side band adapter the step rate drops to 100 Hz from 144 to 
146 MHz, For maximum repeater flexibility, the transmit and 
receive frequencies are independently programmable on any separa^ 
tion. The IC-245 even comes equipped with a multiple pin Molex 
connector for remote control. The IC-245 is a product of the 
revolution in VFO design, from its new style front panel, to its 
excellent mechanical rigidity and Large Scale Integrated Circuitry, 
Your !C 245 will give you the most for mobile. $499,00 


o rcow 


*■* rj«» 


K-J 


v 

Ttm u ICOM * fiiu FM porisblf, and ft puli good linrwa. on ib* go. 
t'h.in-'M- vehicles walk fhrftUijh ihr park, climb a hill and LCOM qualilv 
FM rnmmunicatwmi go ngKi along wiih you- Long la Ming internal 
ballrtk-* make portable FM fi-alty ponah]t. white Actrafihtr featufrs 
fnak* Ci04fV«rdon Ui external pemer and antenna fau and i*A^v 


Grab fox flexibility with fhr new IC-215 FM portable. 


FTiinl mutinied carl ml ■> dnii lop 
mounted antenna 

Narrow filter (15KH/ — cninpa 11 bln 
ftjinclnyj 

15 channels t, 12 un dial 3 priority) 

Fully eoHap*ibtf antenna 

Compatible mourn Irature lot flexHHr 
anrrnna 

Oyul power 13 vet l high 400 nm low. 
mini mol) 

Latent*! power Hd antenna 


Lighted dial 
and meter 


IP 


* 


* 


* 


ICOM 
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model 333 
dummy load 
wattmeter 

F«vorri« LtghrM«igHt Poriiibte-25Q WATT RATING— 
Air Goofed 

idea! tt-id setvH e jnn Ilk mobile 2way tadto-CB marine, 
bin-ness L jnd 8» it i<k QRP atnatet* use £ S, .v <rh zero to 
B wdf tl futl vate tow pOnvfir r#rvje_ 

• tpeciftcahom 

DC to 300 MHi 
In than 13:1 to 230 MHi 
250 anti intanmiftant 
0-5 0—50, 0-125, 0-250 
SO 31* 

4" m T k x 
2 tot 
*0450 


VSWR 


Wetrmtier Riofft 

Corn-i*rtO' 

Saa 

IhijKlifq W*tfhi 

Prnta 



_model 374 dummy to«J wattmeter _ 

Topol tht Lin< -1500 WATT RATING-Oil Cooled 

Out highest power combination unit Rated to 1600 wain 
input (niter m it lent} Meier tango ind< virtually 

calibrated! tor highest a-rcut jcy, 

a specification! 


FFt^umcy R 

VSWR 


DC to 300 MM* 

Lau than 13 hs 230 MHir 


1500 wait* DC Miiarrmriant 
Warning light 4 ugnali 
rMtimuifi haat hnwi 


lV«llnwt* 

Input ConnartOf 

$17* 


0-15. 0-50,0-300. 0-1500 
SO-239 ihHmaiitafly piitdl 
* 3/4 - * 9“ * 101/4" 


LITTLE DIPPER 



Shipping Weighi 
Pr 


12 tot 
*21500 


B‘W 


BARKER & WILLIAMSON. INC 


isK • 
m§ a 




in ■ »* i.9*a 

■ rpm ill 


<3*s> 




modil 331A 

trtnnitof dip mner_ 

Porufcte RF single generator injr.ai monitor, c* dbvgrphDn 
waw-ew Lightweight (1 pound. 6 ounce* with ail coils], 
tiattery-Powered umi is +deal for field ine m luting 
Trarts*_e- T ef s. tuning antennas, etc Can also be y$Hdl to 
measure capacity, inductance, circuit 0. and other ia.dors, 
fndoperisable tor experimenters, it rs easily the most 
versatile instrument *n the shop Continuous coverage Ire *n 
2 MHz to 253 MHz m j£?ven range*. 

Umt consists ot a transistor* red RF dip os* illator and 
1GO-microampere meter Ctrtuil Meier cir'curl ust-- 
sir g e-franststor DC aiTiptifriSr with a pGiemiOneiT?* m the 
emitter circuit to control meter senpt»viiy A 3-Povimn 
slide switch connects the rr-ete* circuit K> l.he o$t hlaio* few 
dip measure^ *ems, to a diode lor absorption wad*” r-ro 
peat measurement*. or provide- aud'O modulation at in*r 
=gnai 

Frequency dial has a calibrat-H* r$fmnc? romt tor Q and 
bandwidth measurement bach coil has ns own iK-duom , 
dial there's no contusion with rnulliple rnan kings of ytiail. 
hard to-read scales near the cstiter ot the dial 


ipectti canons 
f requHncv Coverage 


2 MRr 1 q 230 MHi m 7 um'lipping 
hinges by plug <n coil MMifihliM. 

2 MHz-4 MHz, 4 MHz- £ MHi. 

B MHi —16 MHi, 1& MHz-32 MHz, 

32 MHz-&4 MHi, 50 MHz 110 MHz. 
110 MHi ~ 230 MHz 


Accuracy 

MnduliiUa-n 

Power 


'3% 


Sue 


Shipping Weight 

Price 


1000 Hi, 25% io 40% 

9-veil: UintHlor biltery 
Burgess 2U6 or *QU1 valent 

7" *2 1V4" x2 -\fT* 

r * 

1 lb , 6 oi. 

$120.00 


WIDE RANGE ATTENUATOR 



Economy H.*h Po*», Load-1500 WATT RATING 
Oil Cooled 

model 384 dummy toad 

Fyt high pern^-f vvtien *li you need tsir>e loe.s 



stMcihcaiiOiH 
Fiaquencv Rjnfl * 


VSWft 


DC to 300 MHt 

L«t Than t j I » 230 

1500 wests i.m«*nnmerit 

Warmfig light* vgnzfi 


COnnh^Op 

Size 


Shipping Waght 

N> 


SO iharmoTcjilv in^i 
4 3/4“ m» H m 10 1 fT' 

J2 tot 

wm m 


High Powtf-1000 WATT RATING—Oil Cooted 
model 334A dummy toad wittmetei 

Our nro« on^j.nation urni Marxjks tyll ^ 

pem-et. Mett?c ranges indivxlixidv i^libratrd Can be pai 
mounted 


■ 5p«cif i cat iom 
Fra*u*rvcy Hioga 
VSWR 

Ri 


DC tq 300 MH* 

Leu Than 13 1 io 230 MHz 
lOOOi ■itttCW intermitteni 


Wafntng i*ght * 
Fniiimum heat InttH. 


Wattmeter R 

fnpirt Cpnnoctpr 
Size 


0-10,0-100, 0-300. 0- 1000 
SO 239 (hernwlwdry wsiedl 
4 3/4 ■ %9 m to 1/4 


Shipping Weigh! 

Price 


12 toi 
$174 00 


^ Mtjskl3711 

Pro tec e your receiver or c Tsvt?rt€r It...*’-, oven ■*: ur pi b 
v*de step altemi^T*on ot lowVve! RF signals From ^goal 
4R.war-.irs. p/eampisf,^-.. - conveners Seven rocker 
switch^ provide attfintuairon tram 1 dB Id 6! d& if! t dB 
steps Switches art markt^d in dB 1-2-3 5 10 20-20 Sw r > oi 
actuated sr.% tebea UK positiani g>vt^ .ittenuibon VAlti an 
switches in OUT position theft 1 -s ‘<0 insertion loss 
Attenuator ^sta'N coi;. 9 Ime uSrrig UHF r unrkv tor* 


spec it i can oru 

Ppeper C»P?criy 
VSWR 


1/4 vvfTt 

1^ 1 miAimwn. DC Id 225 MHz 

50 ohfTit 


Accuracy 


1 d3 dB DC to 60MH2 
0 1 dB dB Q b dB DC io 150 MH* 
0 1 dB dB 1 0 d6 DC to 225 whj 


Skis 

Shipping Weight 

Pti 


8-1/2’’ * 2 1/2" - m 2 1/4" 
1-t/J It™ 

S4 am 
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C - LINE AMATEUR EQUIPMENT 


COMMUNICATIONS RECEIVERS- 



Drake R-4C 

Solid State Linear permeability-tuned VFQwith i 
kHz dial divisions Gear driven dual circular dials 
High mechanical electrical and temperature sta^ 
bitity. 

Covers ham bands with crystals furnished. 
Covers all of 80. 40, 20 and 15 meters, and 28-5- 
29.0 MHz Of 10 meters. 

Covers 160 meters with accessory crystal. In 
addition to the ham bands, tunes any fifteen 500 
kHz ranges between 1 5 and 30 MHz, 5,0 to 6.0 
MHz not recommended Can be used for MARS, 
WWV C8 Marine and Shortwave broadcasts. 

Superior selectivity: 2.4 kHz 8-pole fitter pro¬ 
vided in ssb positions 8 0 kHz, 6 pole selectivity 
for a-m Optional 8-pOle filters of .25. .5, 1 5 and 
6,0 kHz bandwidths avaiiabie. 

Tunable notch filter attenuates carriers within 
passband. 

Smooth and precise passband tuning, 

Tfansceive capability; may be used! to trans- 
ceive with I he T 4X. T-4XBor T-4XC Transmitters 
Illuminated dial shows which PTQ is in use. 

Usb h Isb. a m and cw on all bands. 

Age with fast attack and two release times for 
ssb and a-m or fast release for break-m cw, Age 
also may be switched off. 

New high efficiency accessory noise blanker 
that operates in all inodes. 

Crystal lattice fitter in first i f prevents cross- 
modulation and deserialization due to strong ad¬ 
jacent channel signals 

Excellent overload and intermodulation char¬ 
acteristics 

25 kHz Calibrator permits working closer to 
band edges and segments. 

Scratch resistant epoxy paint finish 
Price: S599.00 


Power Supplies 

Pow*r Suppite* tor T-4, “MX T-4XB or T4XC {The AC-4 
can be housed in an MS-4 speaker cabmen 

Model Mo. 1501 Drake AC-4 SI 20.00 
Model No. 1505 Drake DC-4 $135.00 



Drake MS-4 


Jrake MS-4 Matching Speaker for use with ft-4, R-4A, 
T-40 and P-4C Receivers (Has space to house AC-3 
nd AC-4 Power Supplies) Price: 524,95 




Drake T-4XC 


Solid State Linear permeability-tuned VFQ with 1 
kHz dial divisions. Gear driven dual circular dials 
High mechanical, electrical and temperature 
Stability- 

Covers ham bands with crystals furnished. 
Covers all of 80. 40, 20 and 15 meters, and 28.5- 
29.0 MHz of 10 meters. 

Covers 160 meters with accessory crystal. Four 
500 kHz ranges in addition to the ham bands plus 
one fixed-frequency range can be switch- 
selected from the front panel 

Two 8-pole crystal lattice filters for sideband 
selection. 

Trartsceives with the R-4, R-4A, R-4B„ R-4C and 
SPR-4 Receivers. Switch on the T-4XC selects 
frequency control by receiver or transmitter PTO 
or independently. Illuminated dial shows which 
PTO is m use. 

Usb, Isb. a-m and cw on all bands. 

Controlled-carrier modulation for a-m is com¬ 
patible with ssb linear amplifiers 

Automatic transmit-receive switching. Sepa¬ 
rate VOX time-delay adjustments for phone and 
cw. VOX gain is independent of microphone gain. 

Choice of VOX or PTT. VOX can be disabled by 
front panel switch. 

Adjustable pi network output 

Transmitting age prevents flat-topping, 

Meter reads relative output or plate current 
with switch on load control. 

Built-in cw sidetone. 

Spotting function for easy zero-beating. 

Easily adaptable to RTTY. either fsfc or afsk. 

Compact size; rugged construction Scratch 
resistant epoxy paint nmsh 

Price: $599.00 


Accessories 

DRAKE MICROPHONES 

Wired lor use with Drake tran&miTton and Transceivers. tor 
either puah-icvtaJkor VOX. Type ot operation isdetermined by 
me VOX control setting of the iraresrmiter 

Desk Type Model No 7075 

* Type: Heavy Duly Ceramic De&k 
Top * Cable: Four Foot, 3- 
Conductor, One Shield * Output 
Level; Minus 54 d8 (□ d0 =1 
volt/microbar) - Frequency Re- 
ponsa, 80-7000 Hz » Switching: 
Adapts lo eiiher push-io-taik or 

v0x - Price: $39,00 

Hand-Held Type Model No 7072 

• Typ*: Ceramic, hard held - Cable: 
11 Retracted. 5 emended, PVC 3 
Cord. 1 shielded, Coil Cord ■ Case: 
CycQlac * Finish: Grey * Output 
Level: Minus 55 dS (0 dB - 1 volt 
microbari • Frequency Response: 
300-3000 Hz * Switching. Adapts to 
either pusb-ro-Jai*. or VOX 

Price: $19.00 





Drake SPR-4 - $629.00 

* Programmable to meet specific 
requirements; SWL, Amateur, 
Laboratory, Broadcast Marine Radio, 
etc. 

* Direct frequency dialing; 150-500 kHz 
plus any 23 500 kHz ranges, 0.5 to 30 
MHz 

* FETcircuitry, all solid state 

* Linear dial, 1 kHz readout 

* Sand-widths for cw, ssb, a-m with 
built-in LC filter 

* Crystals supplied for LW. seven SW, 
and be bands 

* Notch filter 

* Built-in speaker 




Drake DSR-2 - $2950.00 

* Continuous Coverage 
10 kHz to 30 MHz 

• Digital Synthesizer 
Frequency Control 

• Frequency Displayed 
to 100 Hz 

• Ail Solid Slate 

* A*m, Ssb, Cw, RTTY, isb 

* Series Balanced Gate 
Noise Blanker 

* Front End Protection 

• Optional Features Available 
on Special Order 



Drake FS-4 

Digital Synthesizer — $250.00 

The new solid slate Drake FS-4 Synthesizer opens the 
door to a new world of continuous-tuning short wave! 
Combines synthesized general coverage flexibility wi th 
the selectivity, stability, frequency readout and reliabil¬ 
ity of the Drake R-4C or SPR-4 Receivers. 

• Interfaces wtlh ail FI-4 series receivers and T-4X seHes trans¬ 
mitters: (R-4, FMA, R 4B, R-4C, SPR-4, T-4. T-4X, T-4XB end 
T-4XC), without mcxlinotion * MHZ range is set on FS-4, with 
kHz readout taken trem receiver diet * Complefa general 
coverage—no ran^e crystals to buy. * T-4TT-4X series inns mil¬ 
ters trensceive on any FS-4 frequency, whan used with R-4 
series receivers * Readout i kHz with Drake PTO 

Price: $250.00 
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ALL NEW 
3—BAND, 

2 ELEMENT 
HY-QUAD 


* all either quids atrtvkrtl 

■ Complete nolhiug els?- lo buy 

■ Hiuls actL-ngih, low wind loud 
I Id 1 91Q>.Lad from J-ls -Ciain maki-a all ollurr qmd4. obsolete! Hert'^ why: 

Firsi, ii11itf- unly quad Chit is compltLt. There is nothing more to shop lew 
ur buy. 

{yccdthlh n i'. uniquely deigned so that It cvcrccme^ a-ll oi Ihe previously 

!Lf|i3i L ;Lrjhlr- Efainffia riU-jTdril ill i|LUarl’, 

The .ill .vluHiimini viruuLuce -ijys up’ flit si ingle feed line sti-d diamond shape 
mitiphfii!* lectl Lute icmUnit- 

Hy-Rp.iit'i all new llv QujcI will omdo all oiIlet quad.-c U'l.aiiM 11 -- «n|jiin*eied 
to do jwftl iliar. The Hy.-Qiiitil is slew, ^ viperior, it’s eomplew. It’s the firs 
quad Iq have rmylhingt sprs-a dsns art broken up ui arraie^k-eletirital potali 
with Cyco!n> insiitHfur-j • ui-l«aTul i ekmeni 1:71*1 midicm with iiiLLiVddually 
icsnnitled elements wllh ihj Imnicliatt I liy-IJhind requires mily yne (red line 
for atl three Synch ! uadividmilly tuned gamma malthes im purh hand wrih 
HyGain e intu veirtx I reel ,' lull wave elcmertl loops require no r i in fcfnj.i 
sfubt. ir-spt, ItjuLlmg roils Or balrniS heavy s5lic. mechanic'll construction ot 
-inini! swaged aluminum lulling and die lormcd spreatJr-r-lo-boOm clomps 
extra heavy duly universal buom du-mast clamp [Hal (ills and mo nuts-on any 
must I 'A" Ltr 2 : .-i" :n diameter } almiimum vlrsncied wire. You can open and 
dose tlu wilh this inltnm. You'll Experience Ihe thrill t*i real l)X 


Order No 244 Price: $21-9.95 


SPECIFICATIONS 


nvfttall longtr of spreaderE 

rumin* r 2dius 

Woighl 

Boon - ! aia^-eler.. 

Boom lenglh 
[■last ■itomtter 
Wind Surg g c il 

Suffnce ares . . 

Wind IOsd at 300 mpr 


25 S" 
13-6" 
•12 !tre 


. B' 

1W to EVY" 

. lOOrr-pti 

. 6 4 sti n 
25b 0 »b=. 


Forward gam .... S 5 Ub 

input mptdance . . $2 ohms 

V$WH 1 21 or 

telle'i»t rtsonanco on j:| -pane's. 

Power -Mojiimum 

■fiBSl 

Frcrit-lo-back ralo 25-3$ do 

defend mg uuon electrical ’leig-nt 
Pc anzasion . HoojBnio: 


The Versatile Model T 8V tor 80 thru 10 Meters 


The Model 19V i* u low-coni hLphly efficient vertical ant anna that can be 
luned to any barn! HO ihru ID nu-i -i- by a -im^li. adjiuitnient of the 
fo-nJ point on the matching base inductor Pci with Sit ohm cir«*. ihix W 
Ft radiator is imaiingly cfflorni for h?i or Iota contact Constructed of 
heavy ftauj£e aluminum tubiiv theWodel ]flV may be installed on u short 
1% Inch muH.i driven into the ^utund. It is aJsmj whipiuLiJe m rOwf or ttwer 
mpltnl ing Highly porUi-liitc. ihr Miivle-1 LX\' carl lw quickly k-nor.kcd down to 
a n overa I i «?ngih of 5 ft a nd on s i ly ri* a bso mbled Tor field d,i vs arid ca mpin i; 
trips Shpfi Wt., 5 I be 
Order N-a 193 Price: SJ3.C-0 


WIDE BAND VERTICAL 
for 80-10 Meters 
Hy-Gain's IS AVT/WB 


Take ihe wide band, omni-directional performance 
of Hy-Gam s s famous I4AVQ/WB, add SO meter 
capability plus extra-heavy duty construction -and 
you have the unrivalled new 1SAVT/WB. In other 
wards* you have quite an antenna. 





* Automatic switching, five band capability is ac¬ 
complished through the use of three beefed-up 
Hy-Q traps (featuring large diameter coils that 
develop an exceptionally favorable L/C ratio). 

* Top loading coil, 

* Across-the-band performance with just one fur¬ 
nished setting for each band (10 through 40). 

* True 1/4 wave resonance on all bands, 

* SWR of 2:1 or less at hand edges, 

* Radiation pattern has an outstandingly low 
angle whether roof top or ground mounted. 






CONSTRUCTION . , . of extra-heavy 
duly tapered swaged seamless alumi¬ 
num tubing whth full circumference, 
corrosion resistant compression 
clamps at slotted tubing joints., .is so 
rugged and rigid that, although the 
antenna is 25 J in height* it can be 
mounted without guy wires, using a 
12" double grip mast bracket, with 
recessed coax connecter. 


Order No 386 Price: £97,00 




hygain 


for 10,15, and 20 Meters 
New Hy-Gain Model 12 AVQ 


Completely self-supporting, the Model 12AVQ features Hy-Q traps,., 12 double¬ 
grip mast bracket,..taper swaged seamless aluminum construction with full cir¬ 
cumference compression clamps at tubing joints, It delivers outstanding low angle 
radiation. SWR is 2:1 or less on all bands. Overall height is 13 6 Shipping weight 
7.2 lbs. Price: $47.00 Order No. 384 


New f improved successor to the world's most popular vertical! 

Hy-Gain Model 14 AVQ/WB for 40-10 Meters. 

• Wide band performance with one setting (optimum settings for top performance furnished) 

• New Hy-Q Traps • New 12" Double-Grip Mast Bracket •Taper Swagged Seamless 
Aluminum Construction 


rhe MExie \ 14 AVQ/WB. new i mpro%‘'ed successor to the worId fa mous Model : 4 AVQ, i $ a sei t-supportl ng. 
automatic band switching vertical that delivers omni-directional performance on 40 through 10 meters 
Three separate Hy-Q traps featuring large diameter coils that develop an exceptionally favorable L/C 
ratio and a very high Q, provide peak performance by effectively isolating sections of the antenna so 
that a true 1/4 wave resonance exists on ali bands. Outstandingly low angle radiation paiiern makes 
1>X and other long haul contacts easy. Superior mechanical features include solid aluminum housing 
for traps using air dielectric capacitor.,.heavy gauge taper swaged seamless aluminum radiator, .full 
circumference compression clamps at tubing joints tbai. are rtfei slant to corrosion and wear,,, and a 12' 
double-grip mast bracket that insures maximum rigidity whether rooftop or ground mounted The 
Model 14AVQ/WB also delivers excellent performance on 80 meters using Hy-Gatn Model LC-80Q 
Loading Coil Overall height, is 18 leer Shipping weight 9.2 lbs. Unsurpassed portability, .outstand¬ 
ing for permanent installations. Price: $67.00 Order No. 385 


TYPICAL 14AVQ/W& V$WR CURVES 
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1 0 



28,0 



14 DO 


14 I'Q 


142U 1430 

?0 METER 


14 40 


14 M 
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31.2 31.3 21 * 

IB METER 


21 5 


21 8 



7-2 

40 METER 


ROOF MOUNTING KIT -Model 14RMG provides rugged support for Model 14AVQ/WB. 

Order No. 184 Price: $24.95 


Hy-Gain REEL TAPE PORTABLE DIPOLE 
for 10 thru 80 Meters Model 18 TD 

The most portable high performance dipole ever... 


The Model 18TD 15 unquestionably tbe meat foolproof higti performance portable 
doublet antennfl system ever developed li h&e proven invaluable in providing 
reliable uoimmunkationa in vita] rnititary and nimmemaul-applications ihmngh- 
dut the world Two Htsinlesp Htee! tapes, rahbrflted in meters, extend from Hither 
side of thH rtiHin houHin(j up to a ttite.i distance of 1/12 feet For 15 me operation. 

25 ft len^t.hs of polypropylene rope, altaobed to eac:h tope ju-rmlLh LnULattotion 
to pttk’is, trttiii, biii IdiugK...wiiaLever lk nviij]abto fur forming a doublet Hiitonmi h.vs torn 
Integrated in the high impact housing is a frequonqy to length conversion chart 
calibrated to meter measoremenfs on the tapes., makes installation foolproof. Feeds with 
52 cbm cun*. Delivers outs land ing performance as a portable or ptirmanenl imitollutipn 
Measures 10x5inches retracted,. Wt, tl Jba. 

Order No. 220 Price S&4.95 
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Benfion- m LA-2500 $799.50 


a 

* 


DenTron Radio has packed ail the 
features a linear amplifier should 
have Into their new MLA-2500. 
Any Ham who works it can tell you 
the MLA-250Q really was built to 
make amateur radio more fun. 


* 


ALC circuit to prevent overloading 
X60 thru 10 meters 

1000 watts DC input on CW, RTTY or 
SSTV Continuous Duty 
Variable forced air cooling system 
Self-contained continuous duty power supply 
Two El MAC B87 5 external anode ceramic/ 
metai triodes operating in grounded grid 
Covers MARS frequencies without modifications 
50 ohm input and output impedance 
Built-in RF wattmeter 
117V or 234V AC 50-60 h z 
Third order distortion down at least 30 db 
Frequency range: 

1.8MHz (1.8-2*5) 3.5MHz (3.4-4,6) 

7MHz (6.0-9.0) 14MHz (11,0-16.0) 

21MHz (16,0-22.0) 28MHz (28.0-30.0) 

40 watts drive for 1 KW DC input 
Rack mounting kit available j_19" rack) 


Size: 5'/2 m H x 14" W x 14' 


Wt, 47 lbs. 


<pipo Communications 


TROUBLE FREE TOUCH-TONE ENCODER 



POSITIVE TOUCH (KEYS DEPRESS) • MOBILE * HANDHELD 
OESK MOUNT • NO POTTED PARTS (SERVICEABLE] 
MIL. SPEC. COMPONENTS • NO RE! • SELF CONTAINED 
XTAL CONTROLLED • LEVEL ADJUSTABLE FROM f RONT 

Pal. Ptnd. 


2.5 


M(Ahf4 ■ J „r mountnc Id HJI IwH iJi«KHi4bl« lec.ni i: r v ... ... > ill, I • 

par*-s ■ rest r-L' ji.irnEn', «1c 

K t*rl«i *s M'f oxilHifmO m>i‘ •= ■:-.v M>W n- WhM k.i*v'» r-'f f*rrtIK CrtHM! vs.nu- 

uiiih d 2 sk flelby, [#d|oratil#| OpnlaCiscr* r^iEd ac MCkp- ?3@ Val t; wrirehKl. , ■ . Hh-JK 

contains dnuv n^iuiign tor rtis turpi column, siv udmpirUq P-6.4tH e^ilumndelay n reiiuiKj 


f'.Mi Go<nmunica?iQW l^w itej'npen i tmiif.M Hob rel .pit instnjfriniil rr, •, lit .:1 aiy dr for 
yeen. Un:| ■» mnwMK'aa wila ihn compcnBnh auai’inle tMHioi-r cot.,-, rin-i. jn Unu 

1 uyfBisltill I-'LII'O 4. ; : o'l '■■■.,'IS umpRruiui&f i holijM Q 1 , I ! !l Wi'l , .■■ *,v, 

vuns'UKti" 01 iy^ei*i AdjuataMB ifjifn i«*"i >s uetifrMW Auh m eavemylv jutie ... - ;-oi. 

will, utmi, trtu i me inm or ihe «nccidet Chw tMhirrrtl, samtrt nme *or level >*wni|. *•« anuuiiEi to 
hom wlw" :i'.vgl>«d Wlh H Iviseirt. 

PP 14 


pp -1 


PP-I &&5 12 Keys 

Pf> ;,IF ST.F i.pII- ^.Qqilr 
HP-K SW 


4 ->> 


PP 2 553 lBKevi 

£53 Urinmi MinuiM 

Pp-JK SfiH *h« 


3£3 For Standard Cartlm. 
Hand Up' i 
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DESIGNED FOR COMMERCIAL USE UP TO 1000 MHZ. 


The TUFTS SAVE-YOUR-RADIO bracket can save you a 
bundle . . , and a lot of hassle. Why worry about rig ripoff? The 
TUFTS SYR bracket mounts quickly end easily in your car and 
makes it possible to snap your rig out of its bracket when you park 
and put it out of sight, 

The connector system has a special coaxial cable connector 
which will provide you with a lossless connection right up to 1000 
MHz! No loss! In addition to the quick coax connector there are 
also four power and accessory connections which are made 
automatically when the rig is slid into its bracket , . . just what you 


need for feeding power and loudspeaker connections to the set. 

This is a rugged bracket and connector system . , , it'll take a 
beating. There is a hole on each side of the 16 gauge steel plate for a 
padlock in case you want to leave the rig for short periods in its 
bracket. TheyII have to rip out the dash to get it . . . and it won't be 
the first time for that. 

With two of these brackets you can bring the mobile rig into 
the house and use it in seconds. On trips you can take an AC supply 
for the rig and use it in your hotel room. Price: $29.95 




400% MORE RF POWER 

PLUGS BETWEEN YOUR MICROPHONE AND TRANSMITTER 


L5P-52(30X. 30 cits dynamic range 1C log amp an& 3. 
aclrve 'iilers give clean Gumc RF protected 9 V 
battery. 3 conductor Vj ' phone jacks for inpui 
and output. 2-3Me- x 3-i.'4 x 4 inches 


LSP-SSESBX II. Same as LSP-520BX bLl In a 
teaul-ful 2 1-0 * 3-5/0 * 5-9-16 inch TervTec 
pnrlos.ir-y wim uncommiiled 4 pin Mic lack. 
□ liI pul cable rolary fundion switch 







GWF-2BX Supar CW Filter 
By lar thp leader. Over 5DDC in use. Razor sharp 
selectivity. SO Hr bandwidth, extremely steep 
skirts, No ringing. Plugs bHwei’o receiver and 
phones or conned between audio si age lot 
tpc^kor 0 per; it I or*. 

Selectable E1W.50, I 10, 160 Hz • 60 06 aown 
octave from center free, of 750 Hz tor SO Hz 
aw ■ Reduces noise 15 * 9 V bailery 

• 2-3/16- x 3-1 U x 4 m. * CWF-3PC, wired PC 
board $10.95 • CWF-2PCK kit PC board Si5 95 


SBF-2BX S5B Filler 



CMOS-8043 Electronic Keyer 



-ol the ari design uses CURHS-$d43 
Key er-on-5-chip. 

■ Bui 11-1" Key * D01 memory « lambic opera- 
lion wiih oxiernai squeeze key * d 10 5Q 
■/yPM * Sidetone ana speaker • Speed vol 
■■me. lone, werght controls * Ultra reliable solid 
keying - 300 vol fa max * 4 position 
tch for 'TUNE. OFF. OH SEDFTONE OFF 
* Uses 4 peniigbl ceils * 2-3'16 .x S-1 f4 x 4 
■nebes 


MFJ-200BX Frequency Standard 


Dram a 6 rally improves readability. 

■ OpHrrsizas ^our audio lo reduce sioeDana 
splatter, remove taw and high pitcheo OHM, hiss 
stal-c cashes, oackground r 'Oise &0 and 130 Hz 
hum * Reduces fatigue dung comest DX. and 
rage hewing * Plugs between pnores and re¬ 
ceiver :^r connect between audio stage for speaker 
opBralion « Selsclat>ie bandwidth iC active 
aumo 1 itei * Uses 9 vnit battery ■ 2-3n5 x 
3-1 >4x4 inches 


Provides strong, precise markers ovary 100. 50, or 
25 KHz well into VHF region 

• Exc usevs mmuiiry suppresses all u i wan ted 
-psr kf r^ • Markers are gated lor pasisive idem;- 
iicai on CMOS [C'S wMh transistor output * No 
d 1 - r ec 1 conned Ign necessary ■ Uses 9 volt 
battery * Ad|usrap:e trimmer for zero beating to 
WWY * Switch selects 100. 50, 25 KHz or OFF 

« 3-3 If: X 3*1 4 v 4 inches 


SUPER LOGARITH1VHC 
SPEECH PROCESSOR 

Up to 400% More RF Power is yours with this plug-in 
unit. Simply plug the MFJ Super Logarithmic Speech 
Processor between your microphone and transmitter and 
your voice is suddenly transformed from a whisper to a 

Dynamic Output. 

Your sigiat is full of punch with power to slice through 


GRIV3 and you go from barely 



MFJ-16010 Antenna Tuner 


Now you can operate all band — 160 ihru iQ 
Mflters — with a single raiidom Wire and run your 
lull transceiver power output — op lo 200 walls 
RF power OUTPUT. 

* Small enough to carry in your hip pocket 
2-3-16 ■ 3-14 4 inches * Matches low and 

tvgh impedances by interchanging input and 
outpu' * $0-239 coaxial connectors » Unique 
wide range high pertorman:.p i£ portion tapped 
inductor Uses two stacked toroid 



MFJ-1030BX Receiver Preselector 


Clearly copy weak unreadable signals- lincreases 
signal 3 lo 5 "’S” units: 

■ More in an 20 dB low norse gain * Separate 
mpui ,Hrd ouioui tuning corirols give maximum 
gain and RF selectivity lo significant ly reject 
dm of pane Sign at s a no reduce image responses 

* Dual -gale MOS FET lor low noise, strong signal 
handling abilities * Completely stable * Op- 
rinized for IQ Ihru 2Q MHz * 9 V baliery 

• 2-1 t& 3-5, 1 fl ■ 5- & 1 1 6 inches 


readable to "solid copy CM/' 



CPO-555 Code OacUlstor 

For the Newcomer to team the Morse cizda. 

For the Old Timer lo polish his list 

For the Code Instructor 10 leech h?s classes. 

• Send -ensp clear code with pleniy of volume fo r 
classroom use * Self contained speaker vol¬ 
ume tone controls, aluminum cabinet » 9 V 
bakery » Top quality U 3 conalruction * Uses 
555 1C timer * 2-3.'16 * 3- 1 (4 x 4 inches 


tk- 55-6, Opiionai Tgiegrapfi Key Si 95 



MFJ-40T QRP TransmlMer 


Work the world with 5 watts on 40 Mater CW. 

* No luring * Matches 50 Ohm eoad t Clean 
oulput with low harmomc con lent * Power 
amplifier Irene is tor protected again si burnout 

* Switch selects 3 c-ryslais or VFQ -npui * 12 
VDC * 2-3M6.JC WM x 4 Incties 

MFJ-40V, Companion VFO . J27.95 

MFJ-12DC, IC Regulaied Power Supply 

1 amp. 12 VDC- . . . . $27 95 
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73 Magazine Staff 

Using the 
Atlas Transceiver 

- - practical experiences 


T he Atlas 180/210 series 
of transceivers has been 


used by now in every con¬ 
ceivable type of portable and 


mobile application from bicy¬ 
cle portable on up. This 
article presents a few opera¬ 
ting notes and simple modi¬ 
fications for the transceivers 
which have been developed 
out of experiences using 
several of the units over the 
past year. 

For fixed station opera¬ 
tion, the transceiver can be 
powered from anything from 
an automobile storage battery 
to one of the power supplies 
sold by Atlas. The automo¬ 
bile battery approach costs 
about $30 for a suitable bat¬ 
tery plus the cost of a com¬ 
mercial or home brew 
charger. A standard Sears 
60-80 Ampere/hour (20 hour 
rate) battery will easily keep 
the rig going for 4 hours of 
operation at full power. A 
relay can automatically 
switch in the charger. The 


advantages are a completely 
hum-free power source and a 
rig that is always ready, even 
if commercial power fails. 
The only disadvantage is the 
need to observe the usual 
requirements for ventilation, 
etc., when charging the bat¬ 
tery. Home brew transformer 
type power supplies can also 
be built as long as they can 
supply 8 Amperes contin¬ 
uously and 16 Amperes peak 
while holding the output vol¬ 
tage between 1 2 and 14 voltv 
A minimum of 25,000 mF 
output filtering is necessary 
to keep hum at an acceptable 
level. 

Moving towards portable 
operation, several power 
supply options exist. Atlas 
does sell a compact $100 
110/220 supply which weighs 
about 15 pounds and will 
supply full power input. 
Some amateurs who have 
been willing to operate por¬ 
table at the opposite end oi 
the power scale have taken 
out the speaker in the trans¬ 
ceiver and installed a simple 
12 V dc supply in the space 
that will power the rig to a 
few Watts. 

Also, the approach has 
been used for QRP portable, 
using a hefty wall plug type 
transformer arid then placing 
the power supply filter com¬ 
ponents around the speaker 
(leaving the speaker installed) 
for portable operation where 
ac is available. However, for 
reasonable power output ami 
true portability at an eco¬ 
nomic price, some form of 
rechargeable battery pack is 
probably best. Nicad bat¬ 
teries, if they can be found at 
a suitable price from a surplus 
outlet, are always a good bet. 
4.5 Ampere/hour units (20 
hour rate) will power the 
transceiver, although a heftier 
size up to 7.5 Ampere/hours 
is preferred. The Evercad> or 
Gould rechargeable batteries 
being sold to power portable 
TV sets are a good eco¬ 
nomical approach. Lastly, 
one can use a gelled electro¬ 
lyte type battery pack (such 
as the Globe-Union GC-1200 
type, available from Bursiein- 
Applebee at $60.00} which 



Fig. 1. A si/e comparison between a 210 and a Globe-Union 
battery pack' which will power the unit at almost full power 
for several hours of intermittent operation. 
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Fig. 2(a). This is the original Rt f circuit developed for Atlas. 
Note the "Dial Set " capacitor is also replaced by a pot. With 
RIT on and RTTpot centered, aero beat calibrator signal with 
the "Dial Set” pot. With R/T off, zero heat signal with the / Ok 
trimpot (mounted internally). 


combines realt> compact size 
with good power capacity 
and a life of about 300/500 
charge/discharge cycles. Such 
a battery pack is shown in 
Fig. I for a size comparison 
with the transceiver. The 
operating time that can be 
obtained from any battery 
setup depends on the input 
power level and the ratio of 
transmit to receive time. A 
QRP enthusiast can operate 
ail night from a 4.5 Ampere/ 
hour battery pack while, if 
using full power, the time 
would be about one hour. 
The microphone gain on the 
transceiver controls the PEP 
input level, of course, on 
SSB, but also the carrier level 
on CW. So, the decision is up 
to the operator as to the 
choice between operating 
time and the power input 
used. 

Fig. 1 shows also an over¬ 
size tuning knob being used. 
The basic 15 kHz/revolution 
tuning rate seems to be con¬ 
venient, but it is made even 
easiei to use by a larger knob. 
A simple hole drilled partly 
into the knob with a large 
drill provides a simple "finger 
hole” for quick spin-type 
tuning across a band. 

Improvements for SSB 
operation are hard to suggest 
for this rig. It has a fine 
sound on SSB and one of the 
sharpest filters used in an HF 
transceiver. But. a few simple 
items can improve operator 
convenience greatly. For 


instance, the aircraft pilot 
Plantronics type head¬ 
sets, which essentially consist 
of a small transducer 
mounted over one ear with 
acoustic tube coupling for a 
pencil type microphone and a 
flexible tube fitting in the cai 
for a headphone, are now 
becoming available (see 
Godbout ads in 73). These 
units are not cheap (S60), but 
they are excellent quality 
units, provide very sharp 
shaped speech response and, 
of course, provide complete 
“hands-free” operation. 

I hese headsets will be cov¬ 
ered in some detail in a 
future article, but they are 
veiy easily adapted for use 
with the Atlas transceivers. 
Basically, the amplifier which 
comes with the headset need 
not be used, and the head¬ 
phone element can be con¬ 
nected directly and the 
microphone element used via 
a Ik Ohm to 20k Ohm step- 
up audio transformer. 

VOX is always a handy 
feature, especially for mobile 
operation. It can be added for 
S7.00! The key is the use of a 
simple Radio Shack “Science 
Fair" Voice Controlled Relay 
Kit no- 28-131. This kit is 
meant Lo be wired on a rathei 
Idi ge perfboard moulded 
chassis, but it can be wired 
compactly on regular PC 
board and tucked in a cornei 
of the transceiver, it was 
meant to be powered from a 
volt battery, hut operated 



Fig. 2(b). This photo shows how the RIF potentiometer has 
been placed between the function switch and the ALC/MIC 
gain control. One of the trim pats for the R/T circuit is 
mounted directly on the potentiometer. 


well from the 12 volt line in 
the transceiver via a 220 Ohm 
dropping resistor. The kit, as 
it comes, has a sensitivity 
control, but not an adjustable 
time delay control. The latter 
feature is easily added by 
placing a 250k PC type 
potentiometer across C5 (the 
only 100 rnF capaciioi used 
in the kit). The relay that 
comes with the kit is wired to 
activate the PTT line. The 
first two stages o: audio 
amplification used in the kit 
circuit can even do double 
duty as a microphone pre¬ 
amplifier, if desired. 

Rcceivei Incremental 
Tuning (RIT) is one of those 
convenience features which 
can be debated on a trans¬ 
ceiver. Obviously it is not 
needed for home station 
operation if a separate VFO 
console is purchased. It can 
be lived without for portable 
or mobile work, but it is 
handy to have. Atlas thought 
about RIT and paid to have a 
suitable circuit developed. 
But, how many controls, 


switches, etc., can you fit on 
the front panel of the Allas 
rigs? For mobile operation, a 
noise blanker is a useful 
accessory, and Atlas opted to 
provide a front panel control 
for this accessory item. 
However, if the blanker is noi 
installed, the available front 
panel space can be used to 
install an RIT circuit. The 
RIT circuit developed for 
Atlas is shown in Fig. 2(a). It 
is completely electronic. The 
MMV2105 varactor diode can 
be substituted by one from 
the Motorola MV series or 
even some ordinary 1N4001 
rectifier diodes have worked. 
The original part, il you want 
it, is available for $1.50 from 



Fig. 3. The NE555 does it again, this time as a simple CIF 
monitor for the Atlas transceivers with ad/ustable tone. 
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This photo shows how a miniature pot can be mounted on the 
rear paneI as a volume control for the CW monitor of Fig. 3. It 
also shows the method of connection for the transceiver to a 
battery pack for portable operation. 


Circuit Specialists, P.O. Box 
3047, Scottsdale AZ 85257. 
The 5k tuning control pro¬ 
vides a plus/minus tuning 
range of several kH/., al¬ 
though it is not uniform on 
each band. The tuning 
control is mounted on the 
front panel between the 
microphone gain and func¬ 
tion switches. The photo of 
Fig. 2(b) shows how the 
potentiometer is mounted 
behind the front panel and 
how one of the PC type 
adjustment pots is mourned. 
Since only dc wiring is in¬ 
volved outside the oscillator 
enclosure, some liberty can 
be taken in the placement of 
the various components. 
Inside the enclosure, the 
varactor diode and 6.8 pF 


coupling capacitor must be 
securely fastened. A minia¬ 
ture DPDT toggle switch can 
be mounted any place panel 
space is available io turn the 
RIT on and off, on a 5k tuning 
point can be added with a 
switch to control a DPDT 
relay performing the same 
function. 

The Atlas rigs are oriented 
towards the phone man, but 
they can make an excellent 
CW rig. In fact, for a rig so 
extremely well suited for 
portable emergency opera¬ 
tions, it is a pity that the 
most fundamental mode of 
emergency communication, 
CW, wasn’t a bit more em¬ 
phasized. However, a few 
features to make CW opera¬ 
tion enjoyable are easily 



added. 

If one wants to go all the 
way, a complete electronic 
keyer can be built into the 
rig, such as the miniature 
Mini-MOS keyer described by 
WA6EGY in the Aug. 76 73. 
This keyer includes a monitor 
which also nicely takes care 
of the lack of the latter in the 
Atlas rigs. If one wants to add 
a monitor and use a hand 
key, the circuit of Fig. 3 is 
very suitable. The circuit is 
actually rf powered, although 
this is not obvious since pin 
8, via the 10k pot, is actually 
connected to an rf rectified 
voltage point of the swr 
bridge built into the trans¬ 
ceiver for swr protection of 
the output stages. Both 
volume and tone of the CW 
monitor are adjustable. These 
controls can be PC board 
types, adjusted once and left 
alone, or they can be brought 
out as back panel controls. 

Finally, for enjoyable CW, 
one does have to add more 
selectivity. Abundant active 
audio filters have been des¬ 
cribed to suit the purpose and 
so this point won't be be¬ 
labored. Fig. 4 shows one 
very suitable low cost active 
audio filter which peaks 
about 750 Ha. It can be 
connected in the Atlas audio 
chain by breaking the leads 
before the af gain control or 
used as a separate circuit only 
when headphones are plugged 
in. There are enough contact 
possibilities on the head¬ 


phone jack to arrange this. 
Used this way, the problem 
of providing an in/out switch 
for the peaking filter is 
avoided. As with almost any 
active audio filter, the key to 
obtaining the best perfor¬ 
mance from it Is not to over¬ 
load it. Driving it too hard 
will considerably broaden its 
selectivity peak and produce 
a “mushy" output. 

Those using Atlas rigs with 
some of the earlier Atlas ac 
power supplies have noted a 
disturbing dimming of the 
panel lamps during modula¬ 
tion. Atlas has produced a 
power supply modification 
which takes care of this 
problem. Fig. 5 highlights the 
modifications necessary to 
improve the power supply 
regulation so no dimming is 
apparent. The diagram also 
shows the complete power 
supply diagram, in case one 
wishes to try to duplicate the 
circuit. A neat construction 
procedure is used in case of 
the 1N3491 R diodes which 
form the full wave rectifier 
for the “high amp" (trans¬ 
mitter) power supply line. 
These diodes have their anode 
as a screw stud so they can be 
bolted directly to the chassis 
of the power supply to form 
a heat sink for the diodes. 
The simple 1N4005 diodes 
handle only the approximate 
500 mA load of the trans¬ 
ceiver when in the receive 
mode and require no special 
care. ■ 



Fig. 4, Audio peaking filter for CW to be installed before the 
A F gain control or it) the headphone lead. Note the two stages 
are the same. The 1C contains two unused amplifiers (dotted 
lines) and these can be used also for a somewhat sharper fitter. 
The I mF coupling capacitors are needed only for in lout 
coupling, not between the stages. 


Fig. 5. Diagram of the Atlas ac power supply. The three 
components marked with an asterisk can be added to earlier 
mode! power supplies to improve regulation and eliminate dial 
lamp blinking during modulation. Home brewers can duplicate 
the supply if a good 24 volt center-tapped transformer can be 
found that will deliver S-10 Amperes continuously. 
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HIC-S microminiature tone encoder 




Compatible with all sub-audible tone systems such as: Private Line, 
Channel Guard, Quiet Channel, etc. 

• Powered by 6-16vdc, unregulated 

• Microminiature in size to fit inside all mobile units 
and most portable units 

• Field replaceable, plug-in, frequency determining elements 

• Excellent frequency accuracy and temperature stability 

• Output level adjustment potentiometer 

• Low distortion sinewave output 

• Available in all EIA tone frequencies, 67.0 Hz-203.5 Hz 

• Complete immunity to RF 

• Reverse polarity protection built-in 
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$29.95 each 

Wired and tested, complete with 
K-1 element 


communications specialists 


P. 0. BOX 153 
BREA. CALIFORNIA 92621 

(714) 998-3021 


K-1 FIELD REPLACEABLE, 
PLUG-IN, FREQUENCY 
DETERMINING ELEMENTS 

$3.00 each 



















Amom/m. 



TRAP MASTER 3B I Ik. I & & 20 

• Mod*-! TA-3H 

• 6 Fh'ln^uLti 

• Forward Gnui tovi-r l.s*j itopit 1 -Aiurcej - 10.1 
db on 13 A 2i> mdriii, 11.1 (lb un ID 
EUfiteJCB, 

FraElt'tO'Baiik Rutin on Jll bund*, 20 db. 

ThU w Ltii. 1 "sp.i i .;h 1 , -,t« - h‘j:u'nt configuraLlutt 
utmpVovi 4 itbrrjttnt lOmrtc;). 3 

■ ip* rating, u.|*-in( iii. on J j meters, aiui 3 
Oi'.-t4UE!E r|*tttrnl» OH JO rtirlerE. Automat i c 
bindiirildiiiig in a^cornplltitrd. thr- - sj(h 
Wo*l*r rixliuiteir (]e tucb irr ( jn»ti*JK?'c 

thrall eln-si.juJV iupCirfujI " Tfarf A-36 it 
dHtmed foff lOOO Mill AMiCW oi 2WM 

vpiti P£P, S5B Trj[--. *jr * rath-cr uid dut 
ptw)l T i .if f miijt I renur n r S vuliilil V tinder all 
srilhrf rohdiLimL $.1 'ti 2T> 



MtJSI-FY AK-60 MAST FI.ATE \DAFTEH 
Masl Rials- Ad4ptfi ["f aria pi mg tour Moiky 
IV mnunlcd br.im fit 2" QD mart. 

Complete with ancle and hardware. Si 1+1 & 



TA-3 3JR. POWER CONVERSION KIT 
MODEL MFK-3 

Owners of tbs' Motley Tnm-MiUter I v-33.Jr 
mat ohlAUi higher p^nvef without tiuvLbtt jn 
entire:', new iitlenna. fhe addition of the 
MPK-o {power ranirruon kill converts thr 
T V33Jr into essentially * ■tilrnrL; with 
750 watH AMiCW and 2000 waits PEP 
*hZ 2h 



• Model TA-33 

• 3 Elements 

• iO.l db For Wind U Ain (over tsotropir 

source) 

• 20 db From-to-Buck Ituiin 

The Mu sJu v EA-3, r f. U-dniTlent bra, in pro vide t 
mitsr-.usditift H>. 1 ii and 20 meter per for- 
uuDce, Etteptiolullv liHuidtund — gives 
cKceLleat retail* 'i»rf full Ham bandwidth . 
im: urpi.rr.il inn Minin Famou s Frap-Mailer 
traps Pnwer Rating — SKW P E JL SSB The 
FA-33 may ab> b» ui^tl »m i J J meten with 
T toil veins s n Complete vith hard 

waie. *2fl*>.5D 

MULTI BAND BEAMS 

TRAP MA5TFR 33 - , JO. 15 4 20 if stars 

• Model TA-33 Jt. 

• 3 F-b-ment* 

• 10.1 db Foe ward Uan lorai iMJtrupjr 
MUTtt) 

• 2o db Fiont-lo-Marii I: itist 

The- TA-33Ji incorp< rraln Muilrv Trap- 

Master Juntos traos l^n. |« the power 

brother of tbt TA43, Power Rating — l KW 
H.F,P, SSB. Sl&l .83 



There is no substitute, 

wha-g* 


CLASSIC-36 . , 

Modrl 0-96 
*6 Element* 

• i ■ I db Forward Gam (hvci i vutrapie 
wiurre i on 15 4 20 mvtrn, J I 1 db on 10 
mrtrr*. 

• 20 db From-to-Be cl Hallo on till bands, 
flir l,‘Susie 3-S, TlRj the u (miller Clutdc 33. 
Inroi iHiiulrrfi both rh- Mu:ili.-> Wnrid-Famous 
Tnip-Mastr.'r Traps mil lilt Motley Classic 
I ■•■•‘I -System. De sign i d 1-- apei-ali- >m 10, |5 
J - .'ii im-ten, this multi-band brum Model 
CLCIti. i rnpluya ihu nigh ttmulard of nuakty 
COM Itr U.ct i Em found in .ill Mu iky product*. 
1 hi- boooi-to-mwrt tljmpuiii anurn iLability 
with a tuiLt te-stsd tiraniemrat nf ehu 4 plate* 
rail ilmttllnini clumping blocks and stainless 
Elrel t.-bolts. The ffedunlw ’ b+iUnec-d C*p4d- 
Stvc Matehing" yvstc-in hai n |r-^d point 

impriLiiiice of &2 ohlM* at rrscMian.--. Wind 
L"%3 — 21 P I lbs. Jt ft!) :FH Puwrr Hating 
2 KW P,f.,P. SSB. Recommended mact sjlc 
2" UD Approx; shipweight 71 RthS. 
ta init'li *310.65 


CLASSIC-203 , . . 20 Meters ^ 

Model CbvZIKf 
3 Elrtnenly. 

• ib.l db Forward iiain (uvif laolrbpic 
•purer) 

• 20 db I 1 one-to-back Rutin 

[Finn 11 • 1 r il ini' I In .Moslt»v p,i| cold 1 ( hirialt 
Field S v >. 11' ill. this i LaJJ slid 211 mi'ti-r >i!i,.lc- 
bund bdatn b-. - I W' to 3/fi" ilia ''stt^sied" 
element* wida i[wiced on a 2*‘ dia. 24 J bunm. 
Mtiaitnurti demutit lebjttlt-37' S L i ,J . The hifih 

■tadibirdv m quality construction iMlatiti died 
bv Mosirv tra over a Quarter-cent or y u r mtnu- 
/jctLiFn-i; li, rrJlectcd in th is mo no-band 

M uilel CI-.-203. B(wm4(Miuu rl.impmi 
iltium stabdity with a limr-tryted af*4P*e- 
rrtrnl ■>( rilait pule, cast aiumiuvicn clampUlE 
bjii- 1 -. and 41*101*44 rt^el U-twUi The r*e|u- 
ove 'Baimcvii Capacitnc Matching ' S> item 
hav a rsutnlfkal feed pcunl Impedance of 52 
Qhruv «i -£ KW PEJ 1 SSB Reeiamiuemled 
BU.il ti i i.D. Approx, art 4 2 

lb% vu bufk $2-‘7 




CLASSIC-33 „ . . 10. 1& 4 20 Mrieri 
Model CL-33 

• 3 Eli mints 

• I ft. I dli Forward Gain (ovfi isotropic 
Mime* j >11 ill bands. 

•2ft tlb Front-to-Baeik ttailu u« 15 4 20 
melrrv 1 5 db on I® tnelef*. 

HfttDGLNG THE GAR . . Thm CUuie 33, 
combines the bi~a of two Mnilrv ivutstw. 
incorporating. Mosley CUm>. Fred Svitem for 
a ■ii.UOCttl Capacitive Milrhui system 
with a feed point i:»nprdant"( or otmu at 
m.'iuan. and the Fatn >ui Movie y Trap- 
Mavtei Tf-p- for W wealhei-pninf” trap* with 
MPKihafit ftcqnrncy liability thn extra 
•:urdy ruulii-band beam, Modi I CX-33. for 
n permit oft l L>, I % 4 20 tnrler-i fr«tuiir4 

*Th|u.'> i-«l bnum to demftil cfatnpint alainlcsi 
aieel Hardware, balmiit' d C4>diaii'>n and a 
lunger h> >nm for even w idif He mi rtf spacing. 
Fnui-t Muting — 2 KW F.l _SSB Reccmt- 
mendid mast nisse 2’“ OD. Wtnd I.nad 120 
|j-. .il fit) MFH Appmi ilil l»[ ling weight —45 
llm, «232 l&0 



■10 MET Kit CONVERSION KIT MODEL TA- 
40KR 

Work 1 o m ft urn in addition in \ 0. L U a ;:n 
meters by using a TA-40 KR cunvumlnn kil cm 

... elrtnent of the TA ‘33 mill J AKlti. 

(Beuttis wilM It road bund capacitive mat Hung 
rmiv rmt br converted!) Conn rt the TA-3£Mr 
with the MPK-3 (power conversion kit) biforr 
adding the TA 4UKR kit. gB2,25 


SIGN ALMASTFR ANTENNA 
Ream Antenna . , , Model 5-402 b>f 10 mrteii 
For 4 tup signal needed tu push through forty 
rnrler QKM, lb* Moslev Simsl Uotfer S402 
will do the Hick? This lAK)~ rust-proof 
2^rlrmeni beauty conslrvtrted uf rugged 
liriic w.ji 11 aluminum, is dengned and engi- 
nm^d In jmuRlf the pedurnuncc ymU mrtd 

for bulb |)> hunting and rrtaxlnf U) * QHM 
free ntC'cbraint :nsion. Ream n fed : drouth 
link coupling, trtuhing in an excrl'etii match 
ove r the entin bandwidth $2bT5iJ 


Soper 

3<Elem«nt Tbunderbird 
for 10, 15 and 20 Meiers 
Model TH3Mk3 — $199.^5 

Hy^Gam s Super 3-elemerii 
rhiindprbtrd delivers outstanding perform^ 
^nce On |0 r [5 and 20 meters Thr 
TH3Mk3 features separate and matched 
Hy-O tfaps for each band, and teeefs with 52 
Ohm coax Hy-Gain Beta Match pri-ycnt-s 
tapered impedance for most efficient 
3 bond matching, and provides DC ground 
to eliminate preciprtation static The 
TH3^1 k 3 delivers mawmum F B ratio, 
and SWR less than 13:1 at rescmarKe : r 
all bands- ki mechanic ally supenor 
construction features taper sw^aed skstted 
tubing lot easy adjustment and larger 
diameter Comes equipped with heavy 
tillable boom'!□'mast damp Hy-Gain 
fenitte baJun B3S-66 is. recommended Cor 
use wrth the TH3Mk3. 


HI 

(j-Eiemei)t Super Thunder* 
bird DX for 10. 15 and 20 

Meters Model TUG DXX 
$249*95 Separate HY-Q 

traps, featuring large 
diameter coils that develop 
an exceptionally favorable 
L C ratio and wry high Q, 
provide peak performance 
on each band whether 
working phone or CW. 
Exclusive Hv-Gain beta 
match, fariory pre tuned, 
insures maximum gain and 
F ft ratio uiihout com* 
p ro m lkc . The TH GD XX 
feeds with 52 ohm coaxial 
cable and delivers less than 
1 .5; 1 SWR on all hands. 
Mechanically superior con¬ 
struction features taper 
swaged, slotted tubing for 
easy adjustment and re- 
adjustment. and for larger 
diameter and less wind 
loading, hull circumference 
compression Clamps 
replace self-U pping sheet 
m e t a I s erews, Includes 
Large diameter, heav^y gauge 
aluminum boom, heavy 
cast aluminum boom-io- 
masl cLimp, and heavy 
gauge machine formed elt- 
menl-i o-Uuiim brackets. 
H y - Gain s i etrite hal un 
RN-8G is recommended for 
use w it h i h v \ H GD XX . 



Handle full 200 watts * low-low V-S.WlFL * Deliver 3 dB gain and more! * Pick the one that best fits your needs; 


Lcirsen Kulrod 
Hn ten nos 


A 


MAGNETIC MOUNT 

stays put even at 
100 mph ! 



TRUNK UD MOUNT 

No holes and low 
silhouette too! 



A 


TIM JM’150 for 144 MHz use 
TLM-JM 220 for 220 MHz use 
TLM-JM 440 for 440 MHz use, 

And 1/4 wave antenna for trunk 

and magnetic mount — SI8.50 


Only 

S38.50 

complete 



MM-JM-150 for 144 MHz use) 0nlv 
MM-JM-220 for 220 MHz use | S38.50 
MM-JM-440 for 440 MHz use) complete 

Above antennas ait com&k te wth mounting hani^re, coax, connector plug, alien wrench and complete instructions. 


ROOF or FENDER MOUNT 

Goes on quick and easy 
in 3/8" or 3/4" with 

fewest parts. 

JM-150 K for 144 MHz use 
JM 220-K for 220 MHz use 
JM-440’K for 440 MHz use 

And 1/4 wave antenna for roof and 
fender mounts SIT .50 



ImAU 

WSHU 

Gain — *v*r 4<jr 

ajtiB 

Dots 

Frottf-Ki-bjKh (*)■•- 

2VJJ1 

^540 

r 3* nsorWv:p i 

Lr*i than 

L 24 S LtVKi 


1 bi 

13 1 

lmprrljr.17^ 

50 FtflrtTt 

50 DtHT4 

at 'jig 

*\}# 

Hal VO- 

L>:«r ngtss ^rrr-r m 

»l 1 

27 

6con 

n 

u 

T jr-vr.Q 

20 

E57 

* f•<) HPff 

15b fcr* 

1032 ifr* 

Mfturthjm'! 4k l-Sit »'JT- i * I 

UK MPH 

fOO 

Tl Hfi -mcN 

57 

36 Hu 

Hwil * ■: ti'‘rd 

IS jfi 

IS to T 7 

buriace a r fa 

6 i *q ■- 

A Q3 k; ft 


Only 

$31,50 

complete 


ilAUI RADIO 


Inc. 


K7 


8400 N. Pioneer Parkway Peoria ft 6W14 Phone 309 69 7 -4840 
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DenTron amateur radio products have always 
been strikingly individual. This is the result, 
not of a compulsion to be different, but of a 
dedication to excellence in American crafts¬ 
manship. This dedication now extends to one 
of the worlds finest high performance Military 
amateur amplifiers. 

Luxury styling, however, would not be fully 
appreciated without an exceptional power 
source. The heart of the MLA-2500 is a heavy 
duty, self-contained power supply. 

Compare the (VILA-2500. It has the lowest 
profile of any high performance amplifier in the 
world. It's modular construction makes it 
unique, and at $799.50 it is an unprecedented 
value. 

Very few things in life are absolutely uncom¬ 
promising. We are proud to count the DenTron 
MLA-2500 among them. And so will you. 


MLA-2500 FEATURES 


160 thru 10 meters 

2000+ watts PEP input on SSB 

1000 watts DC input on CW, RTTY, or SSTV 

Variable forced air cooling system 

Self contained continuous duty power supply 

Two EIMAC 8875 external-anode ceramic/metal 
triodes operating in grounded grid. 

Covers MARS frequencies without modifications 

50 ohm input and output impedance 

Built in RF watt meter 

117 V or 234 V AC 50-60 hz 

Size: BVz" H x 14" W x 14" D. 


All DenTron products are made in the U,S,A 


introducing the new MLA-2500 

The linear amplifier beyond compromise. 



Radio Co., Inc (216) 425-3173 


Amplifier in actual operation. 


























PC Layout Tips 

- - next time, do it right I 


Quentin Same Ison WB9LUI 
i 1 5 Townsend 
Urbana IL 6I8G2 


M any easy methods for 
printed circuit board 
fabrication have been pub¬ 
lished before, but most of 
them are limited in that only 
simple boards can be pro¬ 
duced with them. In these 
days of 1C keyers, 1C fre¬ 
quency counters, etc., this is 
rather undesirable. 

I recently ran up against 
this problem when building 
the K2BLA keyer (73 Maga¬ 
zine, December, 1973). Not 
possessing a drill press or the 
fancy photographic equip¬ 
ment that seemed to be 
necessary for construction of 
a PC board accommodating 
ICs, I came up with another 
method using neither. It will 


produce a PC board with a 
minimum of effort. 

Assuming that no circuit 
board plan or template is 
available, one can be made in 
the following manner: Lay a 
sheet ol paper on a flat piece 
of styrofoam or similar 
material. Now, using actual 
components, stick them into 
the styrofoam as they will 
appear on the finished circuit 
board and draw connecting 
lines and pads on the paper. 
Because of the nature of the 
styrofoam, components can 
be shifted and rearranged 
until a pleasing template is 
obtained. Here are a few 
general hints that should help 
when doing this: 


1. Remember that circuit 
diagrams don't always show 
Vcc and ground connections 
for ICs; these must be 
included on the board for the 
device to function. 

2. Try to bring all outside 
connections to one side of 
the board - this looks neater 
and is easier to work with. 

3. A list ol interconnec¬ 
tions between ICs often helps 
to place these parts. 

Once the circuit board 
template is finished, remem¬ 
ber that it was made for the 
component side of the board 
and is the reverse of the foil 
side. To get the foil side 
template, first lay a sheet of 
paper on a piece of face-up 


carbon paper. Now lay the 
completed circuit board tem¬ 
plate on top of the sheet of 
paper and trace over the tem¬ 
plate with a pencil or blunt 
instrument. The reverse of 
the template will be trans¬ 
ferred to the sheet of paper. 

Now locate the points on 
the board where ICs will be 
located. Find a pattern that 
corresponds to the case style 
of one of the ICs. Remove it 
from the page (or better yet, 
make a copy of the page) and 
tape it by the edges to the 
place where the 1C will be 
positioned. Now take an awl 
or a similar tool and position 
tt on one of the small black 
dots on the pattern. Tap 
gently on the awl with a 
hammer or just press down 
on it until an indentation in 
the foil is made. Repeal this 
for each pad on the pattern 
and then remove the pattern 
and drill through each inden¬ 
tation with a small drill bit. A 
#60 bit is good for this pur¬ 
pose. 

When the above procedure 
has been followed for each 
IC, draw pads around each of 
the holes - a resist-ink pen 
will work well. Then draw the 
rest of the circuit on the 
board (or use paint, tape, or 
another suitable resist). Let it 
dry, and then etch the board. 

When etching, try to keep 
the etchant warm or even 
hot. This will speed the pro¬ 
cess a great deal and can be 
accomplished with a double 
boiler arrangement (with hot 
water surrounding the con¬ 
tainer where the board is 
etched). Another way to 
speed etching is to contin¬ 
uously agitate the container. 

Now get that keyer — or 
whatever - on the air! * 
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4-lead 

Transistor 
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Portable 500 MHz 
Frequency Counter 


featuring 


l Hz lo over 500 MHz, Commercial 
accuracy — Completely portable 
(less than 2 pounds} — has 
rechargeable Nicad batteries — 
Small - 2”x4’'x6" — Recharge oper¬ 
ates from 8 to 16 volts DC — limiting 
circuitrv — Less than 50 mV sensi- 

•wF 

tivity — Hi-accuracy international 
loMHz crystal — Easy to check cali¬ 
bration — Counts down to I/ 10 H 2 



diqilfon Box 8128 Boise, Idaho 83705 (208) 375*4305 


.at last-your shack organized! 

$12995 S-F RADIO DESK 



WA6BRR 

WB60VO 


Floor Space: 
%T Wide 
30" Deep 


Deluxe - Ready to Assemble 

Designed with angled rear shelf for your 
viewing comfort and ease of operation. 

FINISHES; Walnut or Teak Stain, 

Also available in Unfinished Birch, S114.95, 

Additional information on Request- 

Checks, Money Orders, Sank A me heard 
and Master Charge Accepted 

25% Down Required with C.O.D. Orders. 

F.O.B, Culver City, (In Calit. Add 6% Sales Tax,) 


A beautiful piece of furniture — your XYL will love it! 

S-F AMATEUR RADIO SERVICES 
43B4 KEYSTONE AVENUE S7 CULVER CITY, CALIF, 90230 



$ 289 . 

The Bearcat 2lG super synthesized receiver 
scans ana searches 32“5Q. 146-174 A 

416-512 MHz without expensive crystals 
Order now on our 24 hour toll-free credit 
Ca'd order line 800-521-4414 In Michigan 
and outside the U S call 31^994-4441 Add 
$5 00 tor shipping in U 3 or S3 00 for an 
UPS to wesi coasi Charge cards or money 
orders oni, Foreign orders invded For 
additional information ,vriie Gommunr 
cations Electronics P Q Box 1002 Deo I 
2i Ann Ardor Michigan 43106 







COMMUNICATIONS ELECTRONICS 
P.O. BOX 1002 DEPT. 7D 
ANN ARBOR, MICHIGAN 48106 



Send For Your Copy Today ! 
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f KENWOOD HufCO 


Featuring ham radio equipment of over 
60 manufacturers, contains descriptions, 
pictures, specifications & prices » * * 
no advertisements! A must addition to 
every ham library, (136 pages) 

$2.95 Postpaid (U.&) 

KENGORE CORP — Dept 
9 James Ave. Kendall Park, N J 08824 

CLUB DISCOUNT 15% (MIN* 10 COPIES) 

. — »ii MAIL NOW ■■ 

Enclosed Is my Q Check D MO for S2.95 
Please send the 1977 Amateur Radio Equipment 
Directory, 


K11 


Name. 


Address. 
City-- 


.Stair 


-Zip. 


Don’t 



Combine convenience with per¬ 
formance. Use Amphenol BNC 
connectors for fast connections 
and disconnections and excellent 
electrical characteristics. Two-stud, 
twist-lock mating useful for in-the- 
shack, workshop or on-the-road 
applications. Matched 50-ohm 
impedance. Very low reflection to 
4 GHz; useful to 11 GHz 


Available for crimp or field-service- 
able clamp-style attachment tocoax. 


Amphenol BNC connectors include 
straight plugs and jacks, panel and 
bulkhead jacks for all popular 
cables. Adapters, standard recep¬ 
tacles and isoiated-from-panel 
types complete the family. 

Available at your Amphenol dealer. 


AMPHENOLSHS 


































































Radio Equipment 

Insurance 

- - foil the Hamburglar 


VI. David Baird WA9PDS 
Dolan Road 
Cat (in fL 61817 


P roper insurance on your 
ham equipment can pre¬ 
vent painful headaches when 
you have a loss. Proceeds paid 
out on Lhc loss of ham gear 
often do noi represent actual 
replacement cost of the 
equipment. 

As a properly and casualty 
agent for an insurance com¬ 
pany, I've learned a consider¬ 
able amount about "proper 
coverage." 

Until recently, most in¬ 
surance companies have 
included losses of this type 
under the comprehensive por¬ 
tion of your auto policy. Due 
to tremendous losses of CB 
radios (mostly by theft) 
reported nationwide, nearly 
all companies are now ex¬ 
cluding two-way communica¬ 
tions equipment from this 
coverage. This is now an 
optional coverage which can 
be purchased for an addi¬ 
tional premium on your auto 
policy. And this coverage 
appl ies only to equipment 
which is permanently in¬ 
stalled in your vehicle. The 
rates will vary from state to 


state, but I’ve seen $10 per 
year to $500 per year, 
depending on the state and 
the company and the equip¬ 
ment insured. 

Most homeowner’s, 
renter’s, and mobile home¬ 
owner’s policies include 
coverage for ham gear under 
the personal property section 
of the policy. This coverage is 
in force when the gear is 
located at the insured's 
permanent home and can be 
extended, on a limited scale, 
to cover other locations. 

Both the coverage under 
the auto policy and that 
afforded under the home¬ 
owner’s, renter's, and mobile 
homeowner’s policies arc 
good. 

But disappointment, 
disgust, or anger may result 
when you have a loss to a 
hamburglai or fire. Deprecia¬ 
tion is a factor which all 
insurance companies use in 
determining loss to personal 
property, and this includes 
ham gear. In the eyes of an 
insurer, you have possession 
and use of that gear for one, 


two, five, or even ten years. 
So, when arriving at a settle¬ 
ment figure - the check the 
insurer writes you - dollars 
of value will be taken off the 
actual replacement cost of 
that gear. Depreciation is 
coupled with any deductibles 
which almost always apply, 
and the final settlement may 
be very disappointing as well 
as costly for you. 

The best way to save grief 
is to insure your gear on an 
Inland Marine Floater Policy. 
This floater is usually 
attached to the homeowner's, 
renter's, or mobile home- 
owner's policy. The premium 
is not prohibitive, either. 
Again, depending on your 
state and your company, pre¬ 
miums per $100 of value may 
vary from as low as 25 cents 
per $100 of value to $2 or 
more. 

The biggest advantages of 
insuring your gear on a 
floater are that the coverage 
literally floats with the equip¬ 
ment and depreciation is 
usually not a factor. As a 
result, the amount you are 
paid at loss time has already 


been determined. This 
agreed-upon amount is stated 
right in the policy. And the 
deductible clause is usually 
low or non-existent. 

Before you run down to 
your local insurance agent, 
you should have some facts 
and figures to present to him. 
First, write down the make, 
model, and serial number of 
each piece of gear to be 
insured. A brief description 
of each piece will be required. 
And, of course, the fair re¬ 
placement cost of each item 
must be included. Cancelled 
checks, bills of sale, or other 
proof of purchase and/or 
value will be helpful too. 
Finally, your agent may re¬ 
quire photographs of the 
equipment to be insured. 
Even if he doesn’t need 
photos, it’s a good idea for 
you to snap photos of your 
equipment and file them with 
your policy and the list of 
serial numbers. These pictures 
need not be any more than a 
sharp Polaroid- Visual iden¬ 
tity of the items is the key 
here. 

This may seem like a lot of 
effort and trouble just to get 
insurance. But I’ll guarantee 
you that the effort is worth 
it. You see, all this compila¬ 
tion of info, pictures, values 
and all has been determined 
ahead of time - before the 
loss. And the agreed-upon 
amounts are what you'll be 
paid. 

With the floater policy, 
you have protection wherever 
you may haul that prUed 
gear. It's covered at the ham 
shack. It’s covered while 
installed in your vehicle. And 
if you haul it to a hamfesl or 
to a vacation spot, your gear 
is protected. 

And when you have that 
loss, there is no hassle about 
depreciation, deductibles, or 
any of the usual problems 
involved in handling this 
claim under standard in¬ 
surance policies. For the few 
extra bucks you pay in 
premium for the floater, you 
can save on headache and 
nerve pills when the ham- 
burglar or fire strikes your 
QTH. ■ 
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CRYSTALS 


fOFI VHF RECEFVERS 

2“,< ea. 

ANY FREQUENCY .0005^ 
immediate DELIVERY 




SOUNDS 1NCR EDIBLE* DOESN 'T 
IT” Yet this as tBquiyal&nr of alt 
vi 1: i pay when you orffur our fre¬ 
quency synthesi^r which duph 
cates crystal freqijen- let fin use 
from 140 18Q MH? in 5 kHz steps, 
using the crystal formula Fc = H 
10 7 divided by 3 iofhei formulas 
jrr also ffvaitdble) There .ire 8000 

rp.ifale frequencies instantly selec¬ 
ts hit; bom a digital thumbwheel 
dial and all of them are TO times 
motf accurate than the standard 

005% crystals you've l^n hiyrng. 

Why pav S5.QG or more and wad 
weeks for debv*> * every time you 
heed a new frequency when you 
can have all you'll ever need incur 
synthesiser which sol I s for ;i mere 
S179.95, Qrdei by phone and we'll 
deduct the price pi the phone call 
me I ship your or dor COD in one 
day. Call us at 212 4 08-2720 
Mundjy through Friday, 9 AM to 5 
PM For more dot tils and photo ol 
nut synthesizer see the January 
1977 -ssue ol 73 Magazine 


VAJVGUARD LABS 

196 23 Jamaica Ave,, 

Hollis, New York 11423 Vl 



with 


JAN QUARTZ CRYSTALS 


for 


• CB Synthesized • CB Standard 
• General Communications 

• Industry • Two-Meter 
• Monitor • Scanners 

• Marine VHF • Amateur Bands 


Dependable USA Mfg for 

• Frequency Control 

• Frequency Stability 

• High Performance 


A r fl O' (jt'Cjnf tQr incjij GefAH 5*nil 'fT* f(J/ CMl ' 'tfejl CA?.d : 



2400 Crystal Drive 

Ft. Myers, Florida 33901 

all Phones (813) 936-2397 
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the new 2 meter VHF 
amplifier from Westcom. 

• An add-on unit, no internal connections or adjustments required 
to associated equipment • Standard Amplifier Models operate FM. 
Linear Models operate all modes: SSB, FM. AM. RTTY. CW, 
etc. • “Microstrip” design provides high stability and optimum per¬ 
formance over wide bandwidth • Factory adjusted, no tuning 
required • Mobile mounting bracket included • RF sensing 
T R switching, adjustable dropout delay • Remote keying 
capability • Thermally coupled biasing • Reverse Voltage pro¬ 
tected and fused • Conservatively rated with oversized heat 
sink • Red LED indicators for monitoring DC and RF • VSWR 
protected • Ninety day material and workmanship warranty 


MODEL 

INPUT 

NOM 

NOM 

PRfCE 

NO. 

POWER 

OUTPUT 

CURRENT 



(watts) 

(watts) 

13,8 VDG 


2M 3X30 

1-4 

30 

4 

$72.95 

2M 3X30L - 

1-4 

20 

4 

$82.95 

2MI 10X40 

2-12 

40 

5 

$77.95 

2M 15X5GL* 

5-15 

50 

6 

$94.95 

2M 15X80 

5-15 

80 

11 

$129.95 

2M 15X80L- 

5-15 

80 

11 

$139.95 


NOTES: Linear AM. CW. FM SSB. RTTY 
size: 41BX5 12 X 2 59 

toctrucal specifications and data subject to charge without nerftee 


Dealership inquiries are invited; 
available through your local dealer or write: 


WESTCOM ENG INEERING 

1320 Grand Avenue, San Marcos, California 92069, (714) 744-0700 
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Information Management System 

- - organize those articles! 


J. Tom Badge it K41ADK 
1917 Washington St. 
Blue field V/V 24701 


E lectronic hobbyists have 
more information avail¬ 
able to them today than ever 
before: reference books, cata¬ 
logues, manufacturers’ data 
sheets, magazine art icles. And 
the range of information is 
wide: stereo, ham radio, com¬ 
puter, CB, SWL, radio 
control. Even if you're into 
only one of these electronic 
hobby fields (and how many 
of us have only one inter¬ 
est?), keeping up with the 
information you need to stay 
current can be difficult. 
Unless you have a photo¬ 
graphic memory you can’t 
keep all this information in 
your head, so how do you get 
the most out of what you 
read, and how do you find 
this information later when 
you need it? I’ve developed a 
technique which may not be 
foolproof, but for me it is far 
ahead of what's in second 
place. 

How often have you 
remembered a magazine 
article or advertisement, 
wishing you could recall some 
pertinent data from it? You 
can remember the magazine, 
perhaps even which side of 
the page it's on, but re¬ 
peatedly leafing through its 
pages doesn’t turn up the 
information. The first part of 
my retrieval technique 
handles this problem nicely. 

Whenever you pick up a 
magazine or catalogue, be 
sure you have with you a 
"Highlighter" or “Vu-Thru" 
pen. These wide-tipped felt 


markers use a clear ink and 
allow you to augment a sen¬ 
tence or word with a colored 
stripe. I like yellow, but they 
come in a variety of colors, 
including blue and pink. I hcy 
usually cost less than four 
bits. 

Most of the technical pub¬ 
lications I read get several 
readings, each with increasing 
attention to detail. The first 
lime I'm looking for articles I 
want to read closely later, 
advertisements for new 
products, prices, formulas, or 
anything unusual or inter¬ 
esting. These items get a 
liberal swipe with the high¬ 
lighter pen. This ink rarely 
bleeds through magazine 
pages and in no way hurts the 
future readability of the ads 
or articles. Highlighting just 
makes important information 
easier to retrieve - it'll leap 
off the page at you. 

You’ll also need a fine- 
tipped bail-point or felt- 
tipped pen to lake notes in 
the margins. Have an idea on 
how to use an advertised 
product or how to customize 
a construction article for 
yourself? Jot down enough 
information so you’ll know 
what you meant when you 
see the note again. Wayne 
Gteen talks about how 73 
readers can make money with 
their ideas by telling others, 
so when you think of a way 
to make a construction 
project better, write down a 
few ideas in the magazine 


margin. You can develop the 
idea more fully later with no 
danger of losing your train of 
thought. Good ideas some¬ 
times flash and arc gone, 
never to be retrieved. 

By the second time you 
read the publication, you 
have a new use for the foun¬ 
tain pen. Always check out 
the "Error” or "Feedback” 
or "Corrections” sections of 
the magazine and go back - 
right then — to write in the 
correction in the previous 
issue. It is important to do 
this even with articles you 
haven't read or don’t see any 
immediate need for. The 
surest way to need the infor¬ 
mation you have available is 
to let it slip through your 
fingers. Remember that odd¬ 
ball capacitor you’d saved for 
ten years hoping to find a use 
for? When did you need it, 
finally? Why, as soon as you 
decided it was cluttering up 
your junk box and threw it 
away. Usually a need for the 
discarded item develops 
within 48 hours of its 
departure. Technical informa¬ 
tion is the same way. Keep 
everything as up-to-date as 
possible and you increase the 
reference value of each of 
your publications. 

1 know it is very popular 
these days to downgrade the 
value of advertising, to be 
distrustful of advertisers. 
What a narrow view. 
Especially in the technical 
fields, you usually find out as 
much or more about a manu¬ 


facturer’s product from his ad 
as you could from talking 
face-to-face with a sales 
person. You learn when new 
products are introduced, 
"bigger and better” than the 
old model; you learn how 
products from different man¬ 
ufacturers stack up with each 
other (assuming the adver¬ 
tising is honest and most of 
il is); you discover a great 
deal about product utilization 
-how to put a given product 
to work filling your particular 
needs. And there are ways to 
gather even more information 
from the manufacturer, and 
ways to put the information 
you have to better use. 

Again the old yellow pen 
comes in handy. Highlight 
pertinent information such as 
price, specifications which 
make a given product unique 
or uniquely applicable to 
your needs or addresses of 
local suppliers. Use your 
fountain pen for notes in the 
ads, too. Suppose you’re 
looking for a new 4K 
memory board for your 
hobby computer. Everybody 
is offering a 4K memory 
board, so to help you com¬ 
pare specs write yourself 
notes alongside the ads, some¬ 
thing like: ’See page 116. 4K 
for $10 less.” 

The manufacturers them¬ 
selves want to help us learn as 
much about their products as 
possible, yet many of us 
rarely make full use of ihe 
information services available. 
Most technical marines, for 
example, have a reader service 
card bound into the back of 
the publication — you know, 
the card with all the numbers 
on it? Though I don’t have 
firm figures, I imagine this 
service costs both the pub¬ 
lisher and the advertiser a 
great deal of money. But it 
costs even more if we don’t 
use it. As you peruse a maga¬ 
zine and see an interesting 
product advertised, flip to the 
back and circle the appro¬ 
priate number. Don’t send in 
the card until you’re sure 
you’ve circled all the numbers 
you want, because most 
publishers won’t process 
more than one card from 
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each leader. Even if they did, 
that would increase the cost 
of getting the information to 
you. We can help in a small 
way to keep down product 
cost by trying not to tax the 
resources of the advertisers. 
Don't send in for information 
you don’t really need, and do 
use your highlight pen to 
indicate which advertisers 
you’ve asked for data so you 
won’t mistakenly request the 
same information twice. This 
could happen if he promoted 
a different product in next 
month’s issue or had a 
different ad in another pub¬ 
lication. Usually if you circle 
a number from an ad for a 4K 
memory board, for example, 
the advertiser will send you 
his general catalogue or what¬ 
ever he has available, in addi¬ 
tion to the information you 
specifically requested. There’s 
no need to send in multiple 
requests to the same com¬ 
pany. 

You'll find, too, that most 
manufacturers are quite 
helpful in answering specific 
queries. Write a to-lhe-point 
letter explaining where you 
learned about the product 
why you need more informa¬ 
tion, Then list your questions 
one at a time and leave 
adequate space for the com¬ 
pany reply. You get quick 
service this way, you have a 
record of your questions and 
the company’s reply, and 
you've saved someone the 
trouble of writing a personal 
letter. While not as formal, 
this technique ultimately 
provides you and others 
better service by saving the 
advertiser or manufacturer 
time, and since time is money 
... well, you get the idea. 
You may find that enclosing 
an SASE with your letter will 
speed up the reply from some 
companies. 

Now you’ve got ail this 
information carefully marked 
and annotated, and your mail 
box is filling up day by day. 
What are you going to do 
with this flood of stuff? An 
inexpensive iiling cabinet and 
a stack of manila folders are 
what you need. If you don’t 
already have an office of sorts 


set up in your ham shack or 
computer room, you ought to 
start one. Pick up a cheap 
cardboard, two drawer filing 
cabinet from Sears or your 
local discount store. I paid 
$5.95 for mine a few years 
ago. They are lightweight but 
strong, and will last for years 
(Scars' latest catalogue lists a 
two drawer steel cabinet for 
$19.95, if you want more 
permanence). One two 
drawer cabinet probably will 
last the average hobbyist a 
long lime if he's just using it 
to store technical informa¬ 
tion. 

Use whatever system is 
helpful to you, but arrange 
the information according to 
subject so you can find it 
later. I have folders labeled 
variously: “Clock circuits," 
’’Computers, general,” 
“Memory boards,” “Specialty 
catalogues," “1C data sheets," 
"Antennas," "Receivers," 
"Transmitters," "Hi*li, 
stereo, general,” etc. Now 
when you get somebody’s 
poop sheet, give it the high¬ 
lighter and fountain pen 
treatment (perhaps cross- 
referencing the data to the 
original ad or article that 
prompted your interest). 
Then stick it away in the 
appropriate folder. I usually 
keep a sheet of notebook 
paper in the folder, with 
subjects on it that t reference 
most frequently. If I learn a 
useful tidbit of information 
(a formula, a source for 
equipment, a building tech¬ 
nique), I jot it down on my 
sheet. I don't have to remem¬ 
ber where I saw it when I 
need it again; I just go to the 
appropriate folder and look 
at the latest entries on my 
hand-written data sheet. 

Treat your catalogues the 
same way. Arrange them on a 
bookshelf according to 
subject, highlight portions 
you find most interesting, cut 
out and save product infor¬ 
mation from catalogues 
you’re discarding. Many com¬ 
panies publish 1C datasheets, 
circuil diagrams and the tike 
with their catalogues. This 
information can be invaluable 
when Cried so you can retrieve 


it — and it’s free. Too, mark 
the date you received each 
catalogue near the address 
label. This helps you decide 
which catalogues are out-of- 
date as new ones arrive. 

Use a copying machine. 
Many people have access to a 
copier at work, or you can 
find one at the local post 
office, library or other 
business establishment. My 
bank offers a copying service, 
giving very good quality for a 
modest price. Expect to pay 
about a nickel a page for 
info-only quality, and about a 
dime a page if you really 
want that circuit to be as 
good as the original. If you 
make a 'great many personal 
copies on your business 
machine, it is only fair to 
make arrangements to pay for 
them — probably at a reduced 
rate. Otherwise, you’re 
stealing from yourself and 
others who work with you, 
raising business overhead for 
personal gain. 

By using copies of articles 
and ads you can file this 
information away with your 
mail-outs while keeping the 
magazine or catalogue intact. 
There are, however, some 
publications which you might 
not keep forever. I take so 
many magazines that I can’t 
possibly keep all of them on 
file. So, regularly I go 
through them and tear out 
ads and articles I want for 
reference and throw the rest 
of the magazine away. This 
cuts down on the storage 
problem, while giving you 
good access to needed infor¬ 
mation. I usually wait until 
the year is out, however, 
before making the decision to 
rip and file. 

Many publications regu¬ 
larly provide instructive 
articles in a series ("How Do 
You Use ICs?", in 73, for 
example). If the subject is 
interesting and the articles arc 
well done, why not make up 
the scries into a booklet when 
it is completed? You can 
either rip out the originals or 
make copies. Staple the pages 
together with a stiff card¬ 
board cover, use a commer¬ 
cial binder you can pick up in 


the school supply section of 
your grocery store or 
discount outlet, or simply put 
the series in a manila folder 
and label it. You’d be sur¬ 
prised how useful it can be to 
have lhe whole series together 
so that you can reference it 
like a book when you need 
the information. A note on 
copying: If you think you 
might want to copy some¬ 
thing, don’t highlight it first. 
The highlighted portion 
sometimes copies dark and is 
hard to read. So copy the 
material first and highlight it 
as you re-read. Of course, you 
can make your margin notes 
before copying if you don’t 
use a red pen. Most copiers 
don’t do a very good job of 
copying red ink. 

Another excellent infor¬ 
mation retrieval aid is the 
year-end listing of articles 
provided by many magazines 
like 73. Usually published in 
the last issue of the year, 
these listings are well cross-' 
referenced and are a great 
help in finding just what you 
need for that next project. 
Again, l find a copy machine 
helpful. Copy the list, then 
cut it up according to subject 
and file the listings with the 
appropriate material in your 
filing cabinet. You may not 
have copied the full article 
the first time around, but 
having the cross-indexed 
reference on file can be 
almost as good. Alternately, 
you can hand copy the most 
interesting references on your 
notebook paper sheet in each 
file. If you know enough 
about your individual needs, 
you can transfer in a reason¬ 
able lime all you’re likely to 
want. 

One more thing. Keep a 
card file, 3” x 5” or 4" x 5", 
depending on your needs. 
Have you ever spent a long 
time researching a subject, 
finally found just the right 
source, wrote off for the 
information, and then lost 
the address? When your 
query is lost in the mail or in 
the paper shuffle at its destin¬ 
ation, you might have to start 
all over again with your 
original research. So keep a 
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file card copy of what you 
learned the first lime and 
there won’t be a second time. 

Long distance telephoning 
is easy and relatively inexpen¬ 
sive these days, and some of 
us tend to use it to get 
technical aid with a specific 
product. When you have 
talked directly with someone 
al a given company, be sure 
to find out the name of the 
individual who helped and 
make a note of the type of 
information provided, the 
department in which the 


person works, the telephone 
number and the department 
extension. File away this 
information on two cards: 
one with the company name 
and another under the subject 
involved {memory boards, to 
continue our example). 

Sound tike a lot of work? 
For someone who isn't used 
to getting things organized it 
might, but once the ground 
work is laid it’s easy. Once 
you get the system opera¬ 
tional — i.e., when you've 
purchased a Filing cabinet and 


manila folders, when you 
have the yellow (or blue or 
pink) marker in hand — then 
the system mostly takes care 
of itself. You'll likely start 
out simply, with large subject 
designations in your files. But 
as you get more information 
you'll do away with such 
general labels as “Computers" 
in favor of folders marked: 
“ Co n i pu ters, mainf ra mes, 1 ’ 
“Computers, memory," 
“Computers, interface," 
“Computers, power sup¬ 
plies." and so forth. 


You’ll soon wonder how 
you built even a simple code 
practice oscillator without 
first researching available 
circuits from your file cabinet 
memory. But if you're an 
addicted saver and organizer 
like me, you’ll have to learn, 
too, how periodically to sort 
through your bulging files 
and tearfully toss out a few 
sheets you haven’t used in a 
long time and won't need, 
until you see the trash man 
driving with them down the 
street. ■ 
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Same day shipment. First line parts only Factory 
tested Guaranteed money back Quality IC's and 
other components at factory prices 
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Digital Thermometer $65.00 

General ourposn or tnedical %2 ”230 c f 
Disposable probe cove* 1 .2 accuracy. 
Completely assembled w/compact case 


2.5 MHz Frequency Counter Kit 

As low as 10 Hz .6-.50 M digits with PC 
board and luti instructions. S40.EJ0 


Not a Cheap Clock Kit $17.45 

Includes every®ng except ca&e 2*PC 
boards. 6-.50" LED Dispiav^ 53^ clock 
cJiip trins f oMfi^ 2iii components and 
lull instrudioRs Same dock kit with M 
displays SZZ.75 

Digital Temperature Meier Kii 

Indoor and outdoor Automatically 
witches bac^. and forth. Beautiful. 50r 
LED readouts Nothmo hke rt availaote 
Needs no addilionat pa^b Id t compete 
lull operation Will measure 100 to 
f200T. air or liquid. Very accurate. 
Gomiplete instruct ions. J39.S5 


Function Module Card Kit 

Converts any frequency counter into 34 
digit DVW digital inenmom^tef potse 
& stjuare generatof '0 rtzta 100 Hz 
Complete - ■ m r us p *er suopty. S25.00 

VolLohm Probe 

8att oper AC DC to 125 V 2 pos volt 
veil ptus continuity Stainless 
Stent, pocket size comp, assem S3-4 95 


Home Alarm Kit S18J5 

Designed for use with electronic siren 
module AC power, battery Backup entry 
exit dels. Instant alarm tor night use. 
NO NC circuits. Test and arm indicators 
2 amp switching capafrlrfy Ail parts with 
complex e instRiclions minus power sup¬ 
ply Electronic siren module kit S3.75 


Clock Calendar Kit $29 95 

CT7015 cirsct drive chip displays cate 
and time on .6 LEDS with AM hdi- 
cator Alarm, doze tenure includes bu i- 
/or Complete w m alt parts power supply 
an-d mslructiorts, lets case 


Variable Power Supply Kit 

0-12 V DC (a V?A less thai i 1 % lire. load 
regulation. Remote sense capability Con¬ 
stant voltage- 1 circuit hrntl can &e modified 
for other V/l ranges. Complete with board 
and transformers. $24,00 

1977 IC Update Master 

Manual Compteie integrated circuit 
oau seiedor from ail manufacturers 
1.234 page master reference guide to 
me latest IC s mdudtrtg miaoprocessors 
and consumer ctrcuits " 7 0CK) cross 
refeiences tor easier smirtmg of hard to 
get parts Special pricing $24 95, witn 
t T ee update service thru 1977 Domestic 
postage S2.00 Foreign $6 DO 


3D MHi Frequency Counter Kit 

Crystaf 1 1 mi? base Covcis audio.amateut 
and CB band GS digits, prescaiable with 
PC board and full instructions £55.00 
Fully wired and tested $75.00 


Stopwatch Kil $26.95 

Full six dPfld battary operated. 2-5 volts 
3.2708 MHz crystal accuracy. Times to 
59 minutes. 59 seconds, 99 1’130 sec 
Times standard, split and Taylor 7205 
chip, ill components minus case. Full 
instructions White or black plexiglass 

Cosmae ELF Kit rca cmos e* 

pandabi# M ::ocomputer Mew PC to am 
with montioi qn PftQM inciuded Hofa?d 

wiring inquired AH on PoaiO induding 
power supply Complete kit of parts wnn 
assembly users manual £109.00 
Board omy £14,95 Specratcase $15.00 


Hobbies! Electronics Course 

Beginninfl course in practic.il electronics, 
no tlieory Lab experiment forms! 12 les¬ 
ions. i m be pun iiahBtl one at a time 

$10.00 per lesson 


60 Hz Crystal Time Base 

Kit $4.75 Converts digital clocks 
horn AC line frequency to crystal lime 
base Outstanding sccurH.-v Kit induces 
PC board, MM5369, crysiai rest slots, 
cjpadtors and tnirurrec 


Auto Clock Kit $15,95 

DC doci* wrtft 4-.50 difptays Uses Ha- 
ircfiai MA 1 Q 12 module with alarm option 
Crystal time bass PC boards and tuU in- 
?inucnons. Add S3 Sr for I beautitut 
dark gray case ready tn install This ts 
ihf pest value avaiJasie anywhere! 


L. 


TERMS: $5,00 min. order U,$. Funds. Calif residents add 6% tax 
BankAmericard and Master Charge accepted, 

Shipping charges will he added. 


FREE: Send tor your copy of our 1977 
QUEST CATALOG. Include 13c stamp, j 


KAUFMAN BALUN 

wafer tight • BALUN 



1-1 impedance match 

For dipoles, beams, taverted "V'\ 
and quads 


“Outer insulator with BALUN $13,50 

* Center insulator without BALUN 
$$.50 

* Dragon Fly antenna construction sheet 
and drau ing S2,00 


postpaid USA 

Patent Mo, 

D219106 


3 Kw PER 

4 Ounces 
Q1 Ferrite 


KAUFMAN INDUSTRIES 
603-424 2358 
3 SHORT ST 

REEDS FERRY NH 03054 


cs dc Silicon Retro-fit Rectifiers 



FEATURING: 

* voltage ralmgs up lo 65,000 wits 

* Currcm ratings up to 1.25 amps 

* Fully glassisted ctiotJe puildirii: blncks Py 

GENERAL ELECTRIC 


* RcpFirement typsb IncEudIng 


Tjfpi No. 

1 

Typi Ne. 

t 

Tf p« Kto. 

t 

dc3B24 

17.00 

dc5Z3 

3.66 

dr.37lA 

31 50 

dc332B 

1Z00 

dcSZ4 

165 

dc575 

50.50 

dc3R29 

16.00 

dc6AX5 

3,65 

dc576 

39.00 

efcSR4 

MO 

Jfc0f4 

£ 85 

dt673 

5G.5Q 

dc5U4 

3© 

dc21?Z6 

400 

dcS66 

12.00 

*5V« 

3.66 


435 

1:372 

19 50 


LSD 


7500 

^0008 1 

1950 

NQTF - -UM pfKH^ in 1-24 Qt 


-5*8020 

4100 


F,! - nimum Dniaf $ 10 OP ^ rtA M -Y f 


FOR MORI INFORMATION CONTACT: 

Poif OHte* ao* No, 01* W oytt*, N, J, 07470 

CONDITIONING SEMICONDUCTOR DEVICES CORP 

TetephoiiOi 70t*7I7-233R Q-Jl 
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CW Keycoder 
Improvements 

- - visual space indicator 


Don Sharp WBQQFR 
2821 Chambers Street 
Sioux City lA SJ10-i 


T h e CW Keycoder t 
authored by WA9VGS 
in the July, 1976 issue of 73 
was exceilent. However, there 
ate a couple of modifications 
that t myself incorporated, 
and made the project very 
pleasing. References will be 
made several times to the 
above article. 

When l went parts search¬ 
ing, 1 found that the SCR 
described as a 2N889 or 
equivalent was hard to find. 
In fact, in looking through 
some old catalogs (Deeco, 
Cedar Rapids I A), they indi¬ 
cated a price of $38.00 each. 
That, of course, was back in 
1968. Recent prices of 
around $16.00 proved to me 
that there must be another 
SCR that would work 
without putting a dent in my 
billfold. 

Sylvania’s ECG 5404 did 
the trick. There are changes 
in the circuit, but nothing 


drastic. See Fig. 1. 

Another problem that 1 
encountered was the type of 
keyboard that I purchased at 
a flea market. This keyboard 
was built for National Cash 
Register hy Sanders Asso¬ 
ciates, Inc. My experience 
was that only some of the 
characters would activate the 
SCR. This had me going for 
quite some time as all the 
switches checked out 
ohmically perfect. Keys that 
wouldn't function were like 
the “M" and "N”, but “A”, 
“8”, * , 0" would work. In 
tearing down those that 
wouldn't work, 1 found abso¬ 
lutely no difference electri¬ 
cally or mechanically. After a 
few tests, I found that in¬ 
creasing the cathode current 
of the SCR helped, but other 
problems arose, I his was not 
the solution. I finally realized 
that the particular keys which 
didn’t work also had upper 


case functions, i hesc glass 
enclosed reed switches had a 
different propagation time 
element. My only solution to 
this problem was to exchange 
these switches with extra 
keys that I wouldn’t be using, 
such as “INSERT 
FORMAT,” "DELETE FOR¬ 
MAT,’’ “SEND BLOCK,’’etc. 
There were enough to com¬ 
plete the alphabet and 
numerals. The moral of (his is 
to be sure of the type of 
keyboard that you may pur¬ 
chase, and know what type of 
switches are used. 

1 installed the second mod¬ 
ification after i used the Key- 
coder for a while. With the 
speed control, you arc able to 
control the speed of charac¬ 
terization, but not of the 
spacing between the char¬ 
acters. Since I use the 
Keycoder for teaching CW in 
our amateur classes at our 
club, it was desirable to be 
able to send CW at precise 
words per minute. To meet 
this requirement, I installed 
an NE555 timer between the 
600 Ohm resistor (R7) and 
the gate of the SCR, In Fig. 
1, you will find that when a 
low is present on the output 
of the gale IC3 pin 6, during 
characterization, this causes a 
low on the input of the timer 
pin 2. This starts the timer 


into operation and a high is 
then present on the output of 
the timer. This high turns the 
inverter transistor on 
(saturated) and, in turn, the 
collector voltage drops to 
zero. This low is applied to 
the gate of the SCR, which 
disables the keyboard. With 
the space adjust pot adjusted 
properly, the keyboard will 
not function until the timer 
has reset. Even when the high 
,s returned to the input of the 
limer, after characterization, 
the timer has to reset before a 
low is presented to the base 
of the transistor. When this 
occurs, the collector voltage 
will go up to the power 
supply voltage and ready the 
gate of the SCR, An LED was 

installed in the collector 

-* 

circuit so a visual indication 
would be given as to when 
the keyboard was ready. 
When the LED is turned on, 
it means that the keyboard is 
ready for characterization. 

As you can see, this 
enables one to be able to 
control the spacing of his 
characters visually. A cali¬ 
brated dial can be placed 
around the space control to 
indicate the wpm. 

Another change that I 
made to the Keycoder which 
I feel was worth the time was 
to install a phono jack on the 
panel for external keying 
with a telegraph key. This 
jack must be insulated from 
the chassis if the chassis is 
common to the power 
supply. With a 1 k resistor 
connected between plus 5 
volts and the center pin of 
the jack, and the outer pin 
connected to pin 4 of IC2 
(555), tilts will permit keying 
of the sidetone generator and 
also the relay. With this, we 
are able to use this keyboard 
with versatility, especially 
when we have Novices learn¬ 
ing to send CW. It’s a beauti¬ 
ful instructor’s aid. 

I wish to thank WA9VGS 
for the very fine article and 
73 for publishing it. I would 
like to also thank Hobby 
Industry in Council Bluffs, 
Iowa, for their fast parts 
procurement of the Amidon 
cores used in this project. ■ 


EXISTING CIRCUIT 



Fig. 7. 
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S. M. Allen K4JEM 

30$ Victoria A venue 

Fort Walton Beach FL 32548 


Heath HW-2021 Review 


- - a lot of HT for the price 


W hen the Heath 2 
meter FM HT ap¬ 
peared on the scene, I was in 
the market for an HT. Many 
things about the Heath inter¬ 
ested me, not the least of 
which was the price. One 
hundred seventy dollars 
($170) for a 5 channel 
receive, 10 channel transmit, 

I Watt HT with "rubber 
duckie," nicad pack and 
charger seemed like quite a 
deal — so I ordered one. 

My kit arrived and I was 
really impressed {and a little 
intimidated) by the piece of 
Swiss cheese referred to as a 
circuit board. After checking 
the parts, I started on con¬ 
struction. Two things became 
immediately obvious: First, 
Heath's warning about this 
kit being "for the experi¬ 
enced kit builder" is very 


Photos by Jim Gerritz WA4FMA, 

true. It is very easy to make a 
mistake and constant check¬ 
ing of component instal¬ 
lation is a necessity. Second, 
they make a little remark 
about taking "a short break 
after completing each half or 
full section" of the board. 
The board is a double-clad 
glass board with plated- 
through holes. The side of the 
board where the soldering is 
done is coated with some 
goop which is supposed to, 
and does, keep solder from 
flowing where it doesn’t 
belong. 

The board is marked into 
six sections. Almost all of the 
circuitry is on this one board. 
I found that one section a 
night was all I could handle 
without having a fatigue 
problem. I would recommend 
that those of us whose arms 


get a little shorter each year 
invest in one of those circular 
fluorescent lamps with a 
magnifying glass in the mid¬ 
dle. 

1 had the charger, battery 
board, and four of the six 
sections done when it came 
to my attention that all was 
not as it should have been. A 
little investigation and a 
phone call to I leath showed 
me my problem. I had an 
early model with a 00 series 
number. A little word on the 
Heath series numbers. These 
are NOT serial numbers, but 
identify when the kit was 
manufactured. The scries 
number is a five digit number, 
the first two digits of which 
indicate the revision number. 
Hence, a series number start¬ 
ing with 00 is an original 
issue. The third digit is the 
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Fig. 1. HW-2021 block diagram. 


year of manufacture and the 
last two digits, the week of 
that year. The HW-202! I 
have no iv is series number 
01607 which means it is 
the first revision, manufac¬ 
tured in the seventh week of 
1976. 

Well, hack at the work¬ 
bench, Heath offered to send 
me all the changes in parts 
and instructions to make my 
kit up-to-date, but I was a 
little "gun-sh\" and asked for 
a whole new kit, which they 
promptly shipped upon re¬ 
turn of my partially built kit. 
The new kit had several cir¬ 
cuit and part changes, a 
whole new instruction book, 
and three pages of changes to 
the new instruction book. 
The eari, kits had problems 
with the battery saver circuit, 
the diode antenna switching, 
and a lack of drive in the 
transmitter. There were also 
problems in the instruction 
manual. However, the 01 
series kit corrected ail these 
problems and my kit was 
assembled and aligned by the 
book with no problems. 
There were a few shortages in 
the parts list, but these were 
promptly supplied by Heath. 

Circuit Description 

Referring to the block 
diagram, you can see that the 
receiver is a rather conven¬ 
tional single conversion re¬ 
ceiver. Diode switching is 
used in the antenna circuit 
(look Ma, no relays or multi- 
pole PTT switches). The rf 
amp consists of two 40673 
dual gate MOFETs in com¬ 
mon source configurations. A 
third 40673 is used as a 
mixer. Two monolithic 
crystal filters are used at the 
10.7 MHz i f to give a 4 pole 
filter response. A single bi¬ 
polar transistor and an RCA 
CA3089 1C is used as the 
entire i-f chain and detector. 
A rather novel circuit inno¬ 
vation is the use of a 10.7 
MHz crystal to raise the Q of 
the quadrature detector. The 
audio amp is a Motorola 
MCI 454 1C. 

The oscillator chain con¬ 
sists of a 15 MHz crystal 
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Heath HW-2021 2 meter handie-talkie with HWA-2021-3 
autopatch encoder installed. Small slide switch above PTT bar 
on left side is the simplex!-600 kHz offset switch. 


oscillator followed by two 
triplets and a buffer. There 
are five diode selected crystal 
positions, each with its own 
netting capacitor. The output 
of the chain is 10.7 MHz 
below the receive frequency. 
The squelch and battery saver 
circuit is one of the unique 
features of this HT. As long 
as the receiver is squelched, 
there is an oscillator that runs 
at about 3 Hz. The output of 
this oscillator turns on the 
entire receiver for about 20 
ms three times a second ex¬ 
cept for the crystal oscillator, 
which runs continuously. So 
for 313 ms out of every 333 
ms, the load on the nicad 
pack is just the crystal oscil¬ 
lator plus a small load in the 
battery saver circuit itself. 
The audio amp is not con¬ 
trolled by the battery saver 
but by the squelch, and when 
squelched, the load is small. 
All this adds up to a minima! 
load on the nicad pack when 
no signal is being received. 

When a signal is received 
(during one of those 20 ms 
receiver on periods), the 
squelch is opened, the 3 Hz 
oscillator disabled, and the 
battery saver turns on the 
entire receiver as long as the 
squelch is open. The audio 
amp is also enabled. The 
signal goes away and the bat¬ 
tery saver resumes operation. 
All in all, a rather cute cir¬ 
cuit. (Hmmm — a squelch 
operated 3 Hz clock oscillator 
and diode switched crystals. 
Sounds like half a scanner!) 
There is an LED on the front 
pane! that flashes when the 
battery saver is in operation 
and is on solid when the 
squelch is open. The squelch 
itself is a signal amplitude 
operated circuit rather than 
the more conventional noise 
operated squelch. 

The transmitter is less 
conventional. The same 
crystal and oscillator chain is 
used as is used by the re¬ 
ceiver. There is an offset 
oscillator with 10.7 MHz and 
10.1 MHz crystals supplied 
with the kit. The output of 
ihe main oscillator chain and 
the offset oscillator are mixed 
in another 40673 dual gate 


MOSFET to give the transmit 
frequency. The mixer is fol¬ 
lowed by five bipolar transis¬ 
tors to bring the output 
power up to the proper level. 
Note that one crystal will give 
one receive and two transmit 
channels and, once one of the 
transmit channels is trimmed 
on frequency, the receiver 
and the other transmit fre¬ 
quency are on frequency 
within 250 Hz. Purists could 
probably trim the offset 
crystals, but I really don’t 
think it is necessary. With my 
unit there is about a 130 Hz 
error on one transmit fre¬ 
quency if the other is set on 
exactly. As an example, the 
crystal supplied with the kit 
is 15.1377 MHz, which gives 
136.24 MEIz (when multi¬ 
plied by 9), the proper injec¬ 
tion frequency for a receiver 
with a 10.7 MHz i-f, for 
146.94 MHz. Mixing the 
136.24 MHz with 10.7 gives 
146.94 MHz, and with 10.1 
MHz gives 146.34 MHz. So 
you get simplex and the -600 
kHz offset for 146.94 MHz 
with just one crystal. Modula¬ 
tion is accomplished by a 
varactor diode across the 15 
MHz crystal, driven by a mike 
amp, limiter, and filter con¬ 
sisting of a )FET and a 741 
op amp. The HT has a 
separate microphone for the 
transmitter, reducing the 
switching requirements and 
giving belter fidelity than if 
the speaker had been used as 
a mike. 

The nicad pack consists of 
10 AA size, 1.2 volt, 450 
mAh cells in series with a 
simple but effective charger. 
The only charger circuitry 
external to the HT is the 
transformer. 

PTT is accomplished by 
the simple expedient of 
switching the nicad pack 
from the receiver circuit to 
Ihe transmitter circuit. I his is 
done with an SPDT micro¬ 
switch under a large alumi¬ 
num bar on the left side of 
the unit. The rubber duckie is 
mounted on the top right of 
the HT in a threaded 5/16 
bushing, On the right side of 
the unit at the lop is a stan¬ 
dard miniature closed circuit 


phone jack that is used for 
externa! antenna connection. 
Channel selector, squelch, 
and volume/power controls 
are on top. The simplex, off¬ 
set switch is on the left side 
of the unit above the PTT 
bar. The speaker is centered 
in the grill on the front and 
the mike is under the top 
left-hand corner of the grill. 
The case itself is high qualits 
plastic, sprayed on the inside 
with a conductive coating. 
The board is mounted to the 
case back and the case halves 
fastened together using 
threaded inserts and machine 


screws. No self-tapping screws 
arc used. 

Alignment 

Alignment is simple and 
straightforward. An rf detec¬ 
tor and a 51 Ohm dummy 
load are supplied with the kit. 
The only test equipment 
needed is a VOM. The only 
time exotic equipment should 
be used is when netting the 
crystals, which should be 
done with a frequency coun¬ 
ter, although it can be done 
on the air with a friend. 
Note: The friend can also talk 
to you on a repeater if direct 


161 












Inside the HW-2Q21. Frequency controlling crystals are on the 
left side about 213 of the way down. (146.52 crystal is in 
position 5. Positions 2, 3 and 4 are vat ant.) Netting capacitors 
are just visible under the ribbon cable to the left of the 
crystals. The offset oscillator crystals are located between the 
channel switch and the squelch pot. The two crystal-looking 
things on the right side about 1/3 of the way from the top are 
the monolithic crystal filters. Note the 2-56 screw in the 
rubber duckie bushing at the top right - very difficult to get a 
screwdriver on to connect the rf cable. Transistor with heat 
sink is rf output. 


is used with the HI. No 
problems were encountered 
in alignment. 

Performance 

The published specs on the 
HW-2021 are not earth-shat¬ 
tering: one Watt output and 
receiver sensitivity of 0.5 uV 
SINAD or 0.75 uV for 20 dB 
quieting. This is across a ±1 
MHz range from the align¬ 
ment frequency. My unit has 
only been used between 
146.16 MH/ and 146.94 
MHz, but I found the per¬ 
formance quite a bit better. 
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My output power was l]4 
Walts across the measured 
range and the sensitivity 
measured on a Singer FM 10 
CS meter was 0.25 uV for 20 
dB of quieting. The squelch 
operated wel! below 0.2 uV. 
The receiver is quite immune 
to intermod and adjacent 
channel rejection is adequate. 
I can copy the 76 machine in 
Pensacola, 50 miles away, 
while the local 79 repeater is 
operating. It does suffer from 
desensi tization and plain 
front end overload when 
operating in the immediate 



Inside the front cover of the HW-2021. Small jack at upper left 
is the external antenna connection. Three wire ribbon cable 
coming through the bottom is from the HWA-2021-3 auto¬ 
patch encoder. 


vicinity (100 meters nr so) of 
an off-frequency source of a 
few Watts. The squelch cir¬ 
cuit leaves a little to be 
desired. Since it is an ampli¬ 
tude squelch, it is more sen¬ 
sitive to external conditions, 
such as noise levels and hand 
capacity, than a noise 
squelch. The setting of the 
squelch is relatively critical, 
there being a narrow range 
between keeping the squelch 
closed and having it open 
with a weak but copyable 
signal. 

The audio output is rated 
at Vi Watt. There is sufficient 
audio to hear a station in an 
open car (my wife’s VW 
Thing) at 55 mph. The audio 
can be run all the way open 
without objectionable dis¬ 
tortion. 


The transmitter has only 
two problems. The 
modulation is nonsymmet- 
rical. My unit had an upward 
deviation of 7 kHz while 
downward was only 3.5 kHz. 
The other problem is the PTT 
sensitivity. It is, for me, much 
too light. Even with the 
optional installation to in¬ 
crease the pressure necessary 
to actuate the PI P, it is much 
too easy to activate the trans¬ 
mitter accidentally. 

Opinions 

I felt several improvements 
cntild have been made in the 
kit. I don't like using the 
phone jack for an rf connec¬ 
tion. A BNC jack on top 
instead of the 5/16 threaded 
bushing with a BNC rubber 
duckie would eliminate the 


































phone jack for external rf 
connection and clean up 
some of the internal wiring. It 
would also allow the phone 
jack to be used as an external 
mike or earphone jack, 
neither of which are provided 
for. This is a change I am 
seriously considering for my 
unit. Also, there is no pro¬ 
vision for operating from 
external power while pro¬ 
tecting the nicad pack from 
possible excessive charging 
current. This means that all 
operation must be done off 
the nicad pack. The nicad 
pack snaps in place easily, but 
is not particularly easy to 
replace since the unit must be 
opened up and several leads 
disconnected to get to the 
pack. 

The coax cable used for rf 
is not to my liking. Ill’s the 
stuff that has foil instead of 
braid with a wire running 
down the foil. This shield 
wire is rather brittle. I would 
rather have seen a good high 
quality subminiature coax 
used. 

With the +600 offset activ¬ 
ity increasing above 147 
MHz, a third offset position 
would have been nice. As it is 
now, 1 would have to sacrifice 
simplex or -600 offset to get 
the +600 offset. 

There were three areas in 
construction of the kit that 
bothered me. First, whenever 
I cut a cable to the specified 
length, it seemed that when I 
installed it, it could have been 
another Ya inch longer to 
make final assembly easier. 
Secondly, the builder is 
required to build up a solder 
bead around a mounting hole 
to get proper board clearance. 
Why not a washer? Third, a 
2-56 screw is used to attach 
the rf line to the rubber 
duckie bushing. It is quite 
difficult lo get to this screw 
without bending board com¬ 
ponents this way and that, 
and you still have to bring the 
screwdriver In at an angle. 

Conclusion 

For 170 bucks, the kit is a 
bargain. It went together, 
aligned properly, and ex¬ 
ceeded spec. The quality 5s 



Clasc-up of one section of the main hoard. Not a helluva lot of spare room. Note ferrite bead rf 
choke at bottom right. 


excellent, as is the manual - 
the kind of equipment we 
have come to expect from 
Heath. It's a little larger than 
most HTs (23-5 cm x 4 8 cm 
x 8-3 cm) but I would not 
have cared to build it had it 
been any smaller. It is sturdy, 
but not indestructible. I have 
dropped my unit three limes 
and it broke twice. Once one 
of the crystal filters broke 
and the other time one of my 
crystals broke. Maybe I 
shouldn't have been so cheap; 
I should have bought the 
optional carrying case. 

It's not perfect, but its 
virtues far outweigh its defi¬ 
ciencies and I would highly 
recommend it for anyone 
with kit building experience. 


THE HWA-2021-3 

After my positive conclu¬ 
sions on the Heath HT, I wish 
t could be as positive about 
the matching autopatch 
encoder — however, I can’t. 
It’s bulky, technologically 
obsolete, uses some rather 
questionable construction 
techniques, and does not 
meet the published I Yi% 


accuracy spec. Much better 
pads can be obtained for the 
$40 the HWA-2021-3 costs. 

Circuit Description 

The circuitry is rather 
straightforward and old- 
fashioned. Two NE555s are 
used as separate high and low 
group oscillators. Precision 
(1%) resistors are switched by 
a miniature 12 button key¬ 
board to generate the proper 
frequencies. The charging 
voltage waveforms across the 
timing capacitors are mixed 
in an LM301A which also 
filters the waveforms to make 
them approximate sine 


waves. There is also a PNP 
transistor driven by the 
square wave output of the 
low tone oscillator which in 
turn drives an LED. A rather 
useless circuit that lights the 
LED when the low group 
oscillator is running. 

Alignment 

Alignment is simple. A 
trimpot for each group is set 
at the highest tone of each 
group. The other tones 
supposedly will then be with¬ 
in the ± 1.5% spec. The pots 
are mounted on the bottom 
of the board with the adjust¬ 
ment screws facing each 



Fig. 2. HWA-2021-3 block diagram. 
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Rear shot of HWA-2021-3 demonstrates most of its faults. The 
two tubular 18 uF capacitors, one at the top and one at the 
right, are tack soldered in place. The ridiculous arrangement of 
the tone alignment trimpots at the right is obvious. The 
.01/.02 parallel capacitors necessary to make the whole unit 
work within spec are located at the top left and bottom 
center. The transistor at the top right drives the useless LED. 
Small pot at bottom right sets the output level. 


other! Very difficult to adjust 
and impossible with the pad 
mounted on the HT. Had 
they turned the pots 90° and 
drilled holes in the side of the 
case, alignment would have 


been much easier. 

Performance 

To make a long story 
short, it didn’t meet the 1.5% 
spec by quite a bit. It was 


close enough for the phone 
company as long as the low 
tone of each group wasn’t 
used. That eliminated 1,2, 3, 
4, 1, and *. The tone decoder 
on the local repeater is more 
critical than the phone com¬ 
pany and since the 1 and * 
are used in the autopatch 
access sequence, I might as 
w'cll have not had the pad. I 
tried aligning in the middle of 
the ranges and ended up with 
both the high and tow tones 
of each group out of toler¬ 
ance. 1 checked and re- 
checked the circuit and had 
friends recheck it and could 
find no assembly error, 1 
checked the resistor chain 
with a Fluke 8125A digital 
multimeter and they were 
within tolerance. I tried 
several- different 555s and 
.033 timing capacitors and 
the results were always the 
same. 1 then decided to check 
the design. Running the 
circuit values backwards 
through the design equations, 
1 found that the pad was 
operating as expected given 
the components supplied 
with the kit. Well, I had $40 
into this thing, and wanted to 
make it work. My options 
were either to change the 
precision resistor chains or 
the timing capacitors. I 
worked under the assumption 
that the resistor chains were 
correct (two mylar capacitors 
are cheaper than 7 precision 
resistors), and resolved the 
equations for new timing 
capacitors. Both capacitors 
computed out to 0.03 within 
1%. I couldn't find any 0.03s, 


but 0.01 s, and 0.02s were 
plentiful. So I paralleled a 
0.01 and an 0.02 and substi¬ 
tuted the pair for the 0.033s 
in each of the oscillators. A 
quick alignment by the in¬ 
struction book and every¬ 
thing worked as advertised. 
Even our supercritical auto¬ 
patch access decoder on 
WR4ABZ accepted it. 1 have 
communicated with Heath 
and sent them all of my lab 
results as well as all of my 
calculations. My latest cor¬ 
respondence from Heath 
reads in part: “.. . the chief 
engineer assured me that as 
soon as time pcrmiis, he will 
rerun your calculations and 
reply to you directly. He has 
also assured me that if the .03 
capacitor works in your case, 
he sees nothing wrong with 
installing it ..." That letter 
was dated 24 June 1976. 

Opinions 

My pad is in use with the 
,03 capacitors and works 
well. The parts are of good 
quality and the manual is 
excellent. The board is dou¬ 
ble-clad glass with plated- 
through holes. However, 
there are two filler capacitors 
which arc tack soldered on 
the back side of the board, a 
practice I consider poor. I 
have already mentioned the 
absurd mounting arrangement 
of the alignment pots and the 
useless LED circuit. 

Conclusion 

For 40 bucks, forget it! 
You can get a smaller, belter 
pad cheaper. ■ 
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Supply 

185-191 West Main Street • PO Box 88 
Amsterdam. N Y 12010 Tel (518)842-8350 

dust 5 minutes from N.Y. Thruway— Exit 27 


ALL BAND TRAP ANTENNA ! 



5 BAND OPERATION - 
ONLY ONE NEAT SMALL 
ANTENNA FOR CONG¬ 
ESTED HOUSING AND 
APARTMENT DWELLERS! 


FOR ALL AMATEUR HF 

transmitters guaran- 

TEED FOR LOGO WATTS 
POWER LIGHT NEAT 
WEATHERPROOF 


Complete at thown total length 102ft. vetth BOH or 52 ehm 
RG5EIU toil end PL 2 59 connector. Hl-impaet molars r#ig» 
Hint trap* Itwt 3 be C'e S Kfc lung} You just tune to deelred 
band for excellent rernrtiJ Excellent for ALL rtorld * wide 
receiver* fund imil mr tronimllIers. For NOVICE AND ALL 

CLASS AMATEURSl NO EXTRA TUNERS OR GADGETS 
NEEDED! £ Amine Let 5 separate antennat with ee collect 
performance jn*r anti- r u Gen be used ax Invert cd V NO 
HAYWIRE HOUSE APPEARANCE! EASY INSTALLATION! 

8CJ.4Q.20-I5"lO meter binds. Complete . . . «, t-J4.96 

40-20-15^0 meter bindi 54-ft. ant.„ J ) 1.95 

20-15-10 meter Panda. 24-tt. eni. T T T r T $3 2.35 

SEND ONLY 13.00 (cash, eh., mojend pay penmen balance 
COD plue puelege on arrival or tend Full pricv for pp del. 
OenhAfnerlcerd- - - Mextar Charge - - - Ph 306-236-5333 
F'se *nfo a* arable only from WESTERN ELECTRONIC5 
Dept. AT S Kearney, Nabraaka. 68047 W18 
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Bedford NH 03102 G9 . 


Programmable Contest Keyer 


Build it 
yourself 
and save! 



Among the features of tt» W7BBX Program- 
enable Memory Keyer 4 x 512 bit memories, 
padette programming, protected ps, lambic 

operation with dot and dash memories, STO, 
paddte override of message readout; remote 
operating control, and much more. See April '74 
HAM RADIO MAGAZINE. The 50+ p. manual 
includes step-by-step assembly, testing, and 
operating instrucliotts, pictorials, schematics, 
and templates. 

Send $30 for all circuit boards plus manual to 

HFB ENTERPRISES 

P'O* Box 667 , Herndon, Virginia 22070 
"DEALER INQUIRIES IMVITED"H18 








Features: CMOS Electronic Keyer 

• State-of-the-art CMOS circuitry 

• Self completing dots and dashes 

• Dot and dash memory 

• Iambic keyino with any squeeze paddle 

• 5-50 WPM 

- Speed, volume, tone controls, side tone and speaker 

• Low current drain CMOS-buttery operation 

• Deluxe quarts r--nch jacks for keying and output 

• Handsome eggshell white base wood gram top 

• Compact and portable — 1 -7/S x 4-1/4 x 6-1/4 

• Grid block keying 

fully guaranteed - less battery 

Electron 
1106 Rand 
Buffalo 


Wired and rested 


RAC 





NOW YOU CAN CHANGE, 
ADJUST OR JUST PLAIN WORK 
ON YOUR ANTENNA AND 
NEVER LEAVE THE GROUND! 


Rohn manufactures towers that 
are designed and engineered 
to do specific jobs and that is 
why we have the FOLD-OVER 
TOWER ... designed for the 
amateur. When you need to 
“get at” your antenna just turn 
the handle and there it is. Rohn 
“fold-over" towers offer unbeat¬ 
able safety. These towers let 
you work completely on the 
ground for antenna and rotator 
installation and servicing. This 
eliminates the hazard of climb¬ 
ing the tower and trying to 
work at heights that could 
mean serious injury in a fall. 
So use the tower that reduces 
the risks of physical danger 
to an absolute minimum... the 
Rohn “fold-over"! 

Like other Rohn big communi¬ 
cation towers, they're hot dip 
galvanized after fabrication to 
provide a maintenance free, 
long lived and attractive instal¬ 
lation. Rohn towers are known 
and used throughout the world 
...for almost a quarter cen¬ 
tury... in most every type of 
operation. You'll be in good 
company. Why not check with 
your distributor today? 


Do not attempt to raise antenna or 
antenna support near power lines— 
You can be KILLED. 




Division ot Unarco Industries; Inc, 
P.O, Box ?0QQ, Peoria, li inois 61 601 


AT ROHN YOU GET THE BEST 
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The First Step 

- - mystery and adventure 


W , Edmund Hood W2FEZ 
116 W. Park St 
Albion NY 14411 


M y boss once had a 
plaque on his wall 
which read, “To hell with 
finding a solution, let's fix 
the blame." Ust night, while 
sitting in my own private 
Valhalla of wires, lights, and 
h u m m in g equip me nt, far 
from all but the most piercing 
of screams from the kids, 1 
found my thoughts weaving 
backward looking for my 
initial step into ham radio. 

I can’t blame my brother 
for this one* He had been 
interested in radio a few years 
before, but 1 never cared a 
rap for what he liked. On the 
other hand, it was through 
him that I joined the Bunker 
Hill Boys Club, and that 
institution must take most of 
the blame. 

If you’re the kind who 
likes solitude, stay away from 
a boys dub. Every major city 
has one or more of those 
d ta bolical institutions, 
complete with wall to wall 
kids of every shape, sue, and 
color, and even the executive 
office isn't immune to visits 
from the diminutive member¬ 
ship, especially when a fight 
has to be settled* 

Now we Ye gelling closer 
to the center of the problem. 


I mean when we mention a 
fight. Sure, !YJ joined the 
radio group at the club, but 
after fidgeting for a while 
with the code practice oscil¬ 
lator and watching the pat¬ 
tern on the screen of an old 
oscillograph. I’d gotten my 
fill ol electronics - or so I 
thought. That was when Bob 
entered the picture. 

Bob and I were natural 3 or 
thoughts of mutual homicide. 
We were pretty close to the 
same age and on opposite 
sides of the nation's oldest 
high school rivalry. Now, 
giving him the benefit of the 
doubt (in addition to the 
concession of not revealing 
his first name which he no 
longer uses in public), I will 
say, in all fairness, that t 
really don't know who 
started it, not did I know at 
the lime, not did he, but fight 
we did, as kids will often do, 
and it was a lulu* 

We invited each oilier to 
step outside into the hallway, 
and had at it for an hour or 
more while Jim (he was in 
char ge of the radio room and 
was the only adult to figure 
into all this nonsense) re¬ 
mained discreetly on the 
other side of the door. Bob 


was a much better scrapper 
than I, but l was too stupid 
to give In. We had at it till we 
both were exhausted, called a 
truce to rest (during which 
period Bob offered some 
constructive criticism to my 
lousy pugilistic techniques), 
and then had at it again* 
Bob ! s pointers were helpful, 
but not helpful enough. I si ill 
got the worst of it. 

The other members of the 
radio group had long since 
gone home, and jim, tired of 
sitting there by himself, 
called us in to cool off, t sal 
wearily down on one end of 
the bench by the code prac¬ 
tice table, feeling very sony 
for myself and hoping the 
work! would share 1 he 
sentiment* Bob, feeling brisk 
after his pleasant exercise, 
chatted for a while with Jim 
and then switched on the old 
Hal lie rafters HT-9 transmitter 
and started call ing CQ. 

As I watched that very 
despicable person, at that 
moment the world's meanest 
bully, operating the radio 
station by himself, I could 
feel the hairs on the back of 
my neck bristle with resent¬ 
ment. I hadn’t even known 


there was a transmitting 
station in that room, let alone 
that there was anybody able 
to operate one* I had heard of 
radio amateurs. My brother 
(who never exaggerated or 
told a lie) had said you 
needed a license to use one of 
those things. And to get that 
license you had to know 
Morse code (at least 750 
words per minute) and take 
an exam consisting of eight 
million questions made up by 
Dr. Einstein, while the FCC 
examiner stood behind you 
with a bull whip waiting for 
you to make just one little 
mistake. Surely such a thing 
was out of the question for 
me. Vet here was that terri¬ 
ble, horrible, rotten, no good, 
very bad person, and he'd 
made i t. 

I don’t know of anybody 
in the amateur radio hobby 
that began without the 
assistance of another ham, 
But, however much help is 
offered from another, there is 
a moment when an individual 
has to act on his own if the 
thing is ever io happen. When 
that moment comes you 
often donY realize it or 
ponder on the possible far- 
reaching consequences. When 
I turned around in my seat, 
donned a pan of headphones 
and picked the card con¬ 
taining Group I of radio¬ 
telegraph code characters, I 
took the first halting step on 
a road that hasn't come to an 
end after 25 years. There was 
no thought of a license - just 
blind rage and a reckless vow 
to match anything that guy 
could do or die trying. 

Strangely enough, the 
enemy proved to be a friend, 
although I didn’t really 
appreciate it at ihe time* Half 
helping, half mocking, Bob 
kept me mad enough to keep 
at it* He would sit down at 
the key, betting that l 
couldn't copy whatever insult 
he could think to translate 
into dots and dashes. For the 
time, Jim kept an eye on the 
progress, but otherwise 
stayed out of it. Once in a 
while he would si! down at 
the key himself and give me 
some real practice. 
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The more I stuck with it, 
the more Bob sccmedl ready 
to encourage. Bit by bit the 
resentment died away to be 
replaced by a growing friend¬ 
ship. (Besides, I had reached 
the conclusion that, as a 
friend, this guy would be Tar 
less hazardous to the health.) 
J im entered the scene more 
and more until I had the code 
pretty well memorized. Then 
he saw to it that practice 
continued every time I 
showed up. I don’t know how 
many hours i spent there 
with the phones on, copying 
code through the din and 
racket that is a way of life in 
a boys club. But one day, out 
of a clear blue sky, Jim 
casually asked me, “When’re 
you going up for your ticket, 
Willie?” 

That was the first time 
anybody had even so much as 
implied that such a thing 
could so much as be within 
reach. I pondered for a 
moment on my brother's 
sadistic description of the 
exam, then answered, "1 
dunno, maybe some day if I 
ever get good enough at the 
code ... 

“What the hell are you 
talking about? You only have 
to copy five words a minute, 
and you’re doing belter than 
that now! ” 

Well, now, this put things 
into an entirely different 
light. I pondered on Jim’s 
remark for a while, and then 
timidly asked about the 
written exam. That, accord¬ 
ing to Jim, was nowhere near 
the turture session I thought 
it was. In fact, Jim {who by 
then had had a fair amount of 
time to estimate my learning 
ability) felt I could be ready 
for the exam in a month or 
so. That did it. I strode over 
to the calendar, pointed to a 
date now long since for¬ 
gotten, and announced that 
that was when I’d go up for a 
ticket. I left that night feeling 
ten feet tall. 

Back in 1951, the Novice 
class license was compar¬ 
atively new. You had to take 
the exam at the FCC office. 
Nowadays, you can take it by 
mail. It was good for only a 


year, and after that you had 
to have a higher grade license 
or forget it. 

Well, I began cramming. 
Jim had one of the boys in 
the typing class type out a 
copy of the questions and 
answers from the club’s only 
copy of the license manual, 
and 1 was on my way. Bob, in 
his half-friendly, half-antag¬ 
onistic way, kept prodding 
me on the questions until I 
had the answers memorized 
verbatim. Most of the 
members of the group would 
leave by 8:30 or so, and then 
Bob, Jim, and I would remain 
until the club was 
ready to close at 9:30. Some¬ 
times we’d chat about the 
various operating techniques 
and the ins and outs of ham 
radio in general. Sometimes, 
and it was bending the rules 
just slightly, Jim would let 
me try calling an occasional 
CQ, which occasionally was 
gratified with a QSO. All in 
all, W1MOS {the boys club 
station callsign) got quite a 
workout. 

The big day finally came. I 
went, completely solo, to the 
Customs House in Boston, 
feeling very adventuresome, 
and requested a Novice exam. 
The application in those days 
was four pages long, and it 
had to be notarized. Luckily, 
t had some change in my 
pocket, and the notary in a 
nearby bank only charged 
fifty cents for his service. The 
test itself was uneventful. ]im 
and Bob had done their work 
well. The examiner quietly 
announced that I’d passed 
and would have a license in 
about eight weeks. 

Now, getting a license is 
one thing; getting on the air is 
quite another. This is 
especially so when you’re 
fifteen years old, live in an 
apartment house in the innei 
city, and your parents are 
struggling to recover from 
financial disaster. In 
Massachusetts nobody will 
hire a kid under sixteen, and 
you can’t earn enough money 
to outfit an amateur radio 
station delivering newspapers. 
However, the club was there, 
and I got enough operating 


satisfaction operating 
W1MOS. 

Then came the end of an 
era. We moved from the 
Charlestown area, which we 
had universally despised, to 
another neighborhood con¬ 
siderably removed from the 
boys club. I was then wholly 
on my own to either sink or 
swim. Now, there was no way 
in sight to buy a rig, so my 
only alternative was to build 
one. Somewhere along the 
way I’d formed the notion 
that a radio amateur had to 
be able to build all his equip¬ 
ment, if necessary, without 
following some one else’s 
circuit. 

The public library now 
became my retreat. 1 must 
have read every elementary 
book on radio communi¬ 
cation they had from cover to 
cover. I had accumulated a 
few junk parts and with these 
began experimenting. An old 
wood base with a tube socket 
mounted on it became my 
classroom, as circuit after 
circuit was tried out with no 
direction, rhyme or reason 
behind my experiments. We 
moved a second time and, 
wonder of wonders, there was 
an old radio in the attic with 
a shortwave band on it. It had 
no CW oscillator, but a near¬ 
by U.S. Navy station was on 
the air every night sending 
out code groups at about 
fifteen words a minute. 

Well, after an unbelievably 
long time, and after two tries, 

I finally had my General class 
license, but no operating 
station. The attic was a saving 
grace here because I had a 
place to linker. Jim was still 
available. Wc had countless 
conversations by telephone, 
no question being too much 
for him to answer. 1 built a 
receiver, and began exploring 
the shortwave bands myself. 

That receiver, incidentally, 
was a sight to behold. It was 
built in an old wood box that 
the attic had coughed up, 
with a type 27 tube in the 
detector stage, a 957 acorn 
tube amplifier, and a 6F6 
output stage. It was enough 
to make any engineer vomit, 
but I’d built it, and it 


worked. 

For a transmitter I 
hatched up a two tube oscil¬ 
lator with a home brew 
power supply, which gave out 
an unknown number of 
Watts. Our yard was just big 
enough to squeeze in a 
quarter wavelength of wire 
(with the consent of a 
neighbor who let me anchor 
one end on his roof). I fed it 
with a length of twisted pair 
and a series tuned circuit. 
Had I then known what I 
know today, I might not have 
even tried to get on 80 
meters. But I was blissfully 
ignorant and, with much 
patient advice from Jim over 
the phone, I finally made my 
first two-way contact over a 
full mile distance with 
W1YOR. 

That was a long lime ago. 
An awful lot of water has 
gone over Niagira since then. 

I suppose 1 could go on and 
mention the nine-year-old 
through whose relatives I 
landed my first job in the 
field, but I think this is the 
place to stop. Maybe some 
Novice struggling to get on 
the air can take heart and 
realize that sometimes the 
impossible can be accom¬ 
plished if you try hard 
enough. Amateur radio has 
been good to me — it has led 
me into a profession that has 
been my bread and butter for 
over 20 years, and has pro¬ 
vided an endless challenge to 
do the near impossible. 

Jim W1MCR has long 
gone. Bob U1TUH lives in 
Connecticut, and I’ve only 
heard from him once in the 
past decade. But I very often 
find my thoughts turning to 
that room in the old boys 
club where a kindly old man, 
a spirited rival, and countless 
peoples’ donations to the 
Community Fund ail came 
together. I owe Jim a debt I 
can never repay, except 
possibly by steering some 
other smart alecky kid into 
the hobby. Somehow, 
though, I don’t think I’ll ever 
recapture that sense of 
mystery and adventure that 
accompanied my taking that 
find step. ■ 
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Jolin P. Franklin K6LUA 
1074 Cheltenham Rd. 
Santa Barbara CA 93105 


All About 

SCTS 


- - subaudible 
continuous tone squelch 


S ubaudible continuous 
tone squelch has been 
used for years in commercial 
two-way radio systems to 
allow multiple users on a 
single radio channel or repeat¬ 
er. Most of these units use 
either mechanical reeds or a 
crystal or ceramic resonator 
which must be changed if a 
change in subaudible tone is 
necessary. A new resonator 
can cost all the way from 
three dollars to twenty dol¬ 
lars, depending on the type 
used- 

The development of mul¬ 
tiple op amps in one 1C pack¬ 
age has made construction 
of high Q active filters in a 
small space an easy project. A 
high Q active filter is the 
heart of this CTSS encoder- 
decoder. 

Audio is taken from the 
discriminator or high side of 
the volume control, The high 
input impedance will not load 
the discriminator, so it is not 
necessary to modify the re¬ 
ceiver circuitry. The low pass 
filter consisting of Qi andQ2 
passes only the audio below 
about 240 cycles to IC2A. 
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Fig. h AH NPN - 2N3904. All PNP - 2N3906. IC1 - MC 3403 quad 74L IC2 - 1558 dual 74L 


This amplifies the low fre¬ 
quencies and feeds amplifier 
IC2B, which in turn feeds a 
dual diode limiter. With all 
low frequencies being limited 
to 3 volts peak-to-peak, a 
voltage divider consisting of 
R15 and R16 feeds a small 
amount of this low frequency 
audio to the input of the 
active tiller. It is most impor- 
tant that only enough audio 
be fed lo the active filter so it 
will not limit on anything 
except the frequency to 
which it is tuned. 

The active filter, which is 
of the “Biquad ,ht type, 
consists of three op amps, 
1C I A, IC1B and IC1C Tun¬ 
ing is done using the twenty 
turn trimpot R30, and the 
course range is determined by 
R31. The active filter ampli¬ 
fies only the frequency to 
which it is tuned, plus or 
minus about one half cycle. 
The output of the filter is 
rectified by diodes CR3 and 
CR4. Any time the pioper 
tone is received, the dc devel¬ 
oped across these diodes wilt 


operate comparator 1C ID. 
When the comparator sees 
sufficient voltage from the 
diodes it will cause Q4 to he 
turned on via Q3, Therefore, 
when the proper tone is 
received, the collector of Q4 
will be pulled to ground. The 
comparator has some built-in 
hysteresis, 2 consisting of R15 
and R16. This hysteresis will 
cause the transistor, Q4, to be 
turned on only when the 
output of the active filter is 
about six volts peak-to-peak. 
Once turned on, Q4 will not 
turn off until the output of 
the filter is down to about 
three volts peak-to-peak, This 
prevents the decoder from 
chattering on an incoming 
signal, thus turning the re¬ 
ceiver audio on and off, 
which can be very annoying. 
To cause the unit to 
encode, or oscillate, audio 
must be fed from the output 
of the filter back to the 
input. In the “mike hungup 11 
position, 05 is conducting 
hard because it Is forward 
biased and shorts the output 


of R6 to ground, thus not 
allowing any output from the 
filter to be fed back to pin 6 
of IC2B. Also, transistor Q7 
is reverse biased, allowing 
incoming audio to be fed to 
pin 6 of IC2ET When the mike 
is picked up, Q7 is forward 
biased, shorting incoming 
audio to ground, and Q5 is 
reverse biased allowing out¬ 
put from the filter to reach 
pin 6 of IC2B. R16 is critical 
In value so that just the right 
amount of feedback will 
occur. This is important so 
the unit will oscillate on the 
same frequency it decodes. If 
IC2B is saturated too much, 
the frequency will be differ¬ 
ent due to the amount of 
time it takes the op amp to 
come out of saturation. The 
output of the active filter is 
also fed to transistor Q8, 
which serves as isolation for 
the audio output lo the trans¬ 
mitter. The output level is 
controlled by R15, which is 
the emitter resistor for Q8, If 
the output is going to be fed 
into a high impedance modu¬ 


lator, it might be wise to 
increase the value of R20 so 
the transmitter circuit will 
not be loaded. Try to avoid 
feeding a low frequency tone 
such as this one into a micro¬ 
phone input as it is possible 
the microphone amplifiers 
will not pass such a low 
frequency. If possible, feed 
this audio directly into the 
modulator after the mike 
amplifier. 

The printed circuit layout 
is for a Johnson 550 or 557 
radio. The unit, of course, 
can be used with almost any 
radio, and has been used 
successfully with the General 
Electric Progress Line 450 
units, GE Master and the new 
Johnson 558. When used on 
the 558, il is necessary Lo 
reverse the operation of the 
decoder as the 558 requires 
the ground to be released on 
Incoming tone to unmuie the 
receiver, whereas the 557 
requires a ground to be made. 
This is easily done by substi¬ 
tuting a five volt zencr diode 
for RIO, and using a 2N3906 
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Fig. 2. PC layout. 


in place of Q3. Also, when 
using the unit with a high 
input level, such as on the 
558, it is sometimes necessary 


to put a resistor in series with 
the input. Depending on the 
peak-to-peak level of the 
input audio, the resistor value 


can be determined by experi¬ 
mentation. On the 558, a 
good value would be about l 
megohm. An alternative 


would be to increase RI4 or 
decrease R15 in the feedback 
circuit of IC2A, 

A low pass filter is includ 
ed on the layout which can 
be used in the receiver section 
of the 550 or 557 to filter 
audio. If a filter is not 
wanted, then it will be neces¬ 
sary to install a jumper in 
place of the filter to provide a 
path for the audio in the 
receiver. For most applica¬ 
tions, the encoder-decoder 
can be built on a single-sided 
board, but if it is to be 
installed in a 550 or 557, 
then a double-sided 
board should be made to 
provide pins on the plug on 
the component side of the 
unit. Wires should be soldered 
through as the spring connec¬ 
tions on the plug in the John¬ 
son won’t make good contact 
if only the plug pins on the 
transmitter side are used. 

It is important to use the 
most stable capacitors that 
can be found in the active 
filter section. The .022 uF 
capacitors used in this unit 
are Cornell Dubslier 
WMF1S22. The same pre¬ 
caution should be observed 
with tiie resistors in the active 
filter section. II the unit is to 
be used to lock up a repeater, 
it might be wise to increase 
R16 somewhat to decrease 
the Q of the fillet so il can be 
activated by encoders that 
may be slightly off frequen¬ 
cy. A number of these units 
have been constructed and 
are presently in use in some 
commercial radio systems, 
and they have performed 
quite well. There are many 
uses for this unit other than 
locking up radios. The active 
filter itself can be very handy 
for picking tones out of 
noise. The unit makes a stable 
single tone oscillator, and, by 
changing the capacitor values, 
the frequency range of the 
unit can be increased greatly. 
The low pass filter can also be 
used separately, as can the 
limiter. ■ 
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t KNOW ALL ABOUT SSTV, 
BILL,.. I SAW IT AT THE 
1974 DAYTON HAMVENTION, 


A LONG WAY SINCE. 
THEN, JIM. IT'S A 
WHOLE NEW BALLGAME. 



BUT ITS STILL V NO, JIM. THAT’S THE BIG 
GOT THAT OLD \ DIFFERENCE. THE NEW ROBOT 
P-7 PHOSPHORUS 400 CONVERTER GIVES YOU AN 
TUBE THAT SSTV PICTURE THAT D0E9NY FADE, 
WIPES THE (AND HAS THE SAME BRILLIANCE 

PICTURE ON? 



ooo 


06 


YOU MEAN you 

CAN SEE IT IN 
NORMAL ROOM LIGHT r 


SURE. 
HERE, TAKE 
A LOOK. 


HE//THIS V THAT’S RIGHT/ WITH THE NEW 
1 J2Jh ROBOT 400 CONVERTS R 

television / T «E PICTURE CAN BE DISPLAYED 
J SET / A ON ANY HOME SET* OR 



THEN ALL YOU HAVE 
TO BUY IS THE ROBOT 
400 CONVERTER, 
CONNECT IT TO YOUR 
HOME TV SET AND YOU’VE 
GOT AN SSTV STATION. 


i 










RIGHT/ 

AND THE 
ROBOT 400 
CONVERTER 
IS JUST 

$ 695 . 


\ | 

4^ II L |l * * ” 1 

V-1 

y ©* 

1 TTT T I 1 OOO 


> oe oo 

i ^ 

Lb- 1 


_j 


WRITE TODAY 
FOR YOUR 
SSTV FACT 
PACK FROM 
ROBOT IT’S 

FREE* and 

TELLS YOU 
ALL ABOUT 
SSTV. 



ROBOT 

ROBOT 
RESEARCH 
INC. 

7591 CON VO/ CT. 
SAN DIEGO, CA 92111 



R9 


■ The Robot 400 Converter can be connected to the antenna terminal of a home TV set by means of the Robot RF Adapter Kit option for $25. 



























































































































































































































































Robert J. Souza IV/UMXV 

46 Fielding Street 

New Bedford MA 02745 


Rotary 

Autqpatch Dialer 

--interface repeaters 
and old phones 


phone dial wiih a touch tone- 
like keyboard. This chip is 
[list what the doctor ordered 
for a rotary autopatch. The 
one CMOS integrated circuit 
will accept a four-bit BCD 
number and convert it to dial 
pulses compatible with the 
Bell System. The >4409 has 
its own onboard dock and 
will dial up to a 16-digit 
number. The numbers may be 
input at rates over 1000 
digits/sec. 

I got one of these chips as 
soon as I heard about it, and 
bread boarded the circuit 
shown in Fig, 3. The circuit 
has the following features: 

1) Only 9 ICs excluding 
the PLL tone decoders; 

2) Access patch with * for 
one second, clear with # for 
one second; 

3) Automatic timeout and 
hangup if patch left on for 
more than five minutes; 

4) Will take touch tone 
input as fast as any human 
can punch it in. 


M any repeaters use 
louchtone* pads for 
control functions and auto- 
patch dialing. Some tele¬ 
phone exchanges, however, 
still use the rotary dialing 
technique. With rotary 
dialing, the telephone circuit 
is broken a number of times 
corresponding to the number 
being dialed by a mechanical 
switch in the telephone dial. 
If you dial a "4 M , for 
example, the circuit is broken 
four times. Fig. I shows the 
timing involved in dialing a 
phone number. The advent of 
touchtqne dialing makes the 
rotary system a bit archaic, 
but it is sure to be with us for 
some time to come, especially 
in the more rural areas. 

To remain compatible 
with touchtone-oricnted 
systems, repeaters in areas 
where louchtone dialing is 
not available may convert the 
incoming tone pairs to a 
series of pulses in order to 
dial the autopatch. To be 


’AT&T trademark 


convenient, the converter 
should be fully automatic; 
that is, the mobile operator 
should be able to access the 
patch, dial the number (as 
fast as he or she wishes), and 
make the call without having 
to go through any special 
procedures just because a 
touchtone-to-rotary conver¬ 
sion is involved. 

The design of a good 
touchtone-to-rotary converter 
can be quite time-consuming. 
The dialer should begin 
dialing as soon as the first 
digit is entered. Since the 
operator can punch in the 
digits much faster than the 
rotary system can dial them, 
some type of FIFO, or First- 
In, First-Out memory must 
be included. The decoded 
tones must be stable and 
gliichfree before being 
presented to the dialer, or a 
mis dial will occur. The point 
here is that designing the 
thing can get somewhat 
messy, if not expensive. A 
commercial touchtone-to- 
rotary decoder sells for about 
S200. 


Recently, Motorola an¬ 
nounced the MC14409 
binary-to-phone pulse con¬ 
verter subsystem shown in 
Fig. 2. This chip is part of a 
two-chip system which is 


Circuit Description 

Since this is not meant to 
be a construction article, the 
PLL lone decoder circuit is 
not shown. Two very good 
articles on touchtone de¬ 
coders have appeared re¬ 
cently, and (hose who are 
interested may refer to 
them . 1 ' 2 

“4“ 


designed to replace a tele- 

■j* 

5 B-6 JrtiS-j f- 


GOQmS, MINIMUM 
BETWEEN DIGITS 




/ 


MORE DiQrTS AND 
CONVERSATION 


-j [*-4 2-4,®mS 
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phone off nook 


PHONE HUNG 

OP 


Fig. I, Rotary dial system timing. 
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OlftC ROTATING OUTPUT 


Fig. 2. MCI4409 binary-to-phone pulse converter. 
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Fig. 3. Rotary autopatch. U4, U5, U6: Vcc =pin 14, gnd - pin 7. U2, U3, U7, U9: Vcc - pin 
16, gnd ~ pin 8. 


I decided to use a 1702A 
erasable PROM to encode the 
PLL outputs. Although this 
was a bit more expensive, I 
did it for two reasons - the 
i 702A and programmer were 
available, and it eliminated 
three or four ICs. In my 
opinion, every 1C eliminated 
from a circuit eliminates 14 
or 16 chances for a wiring 
error. Fig, 4 shows the data I 
programmed into the ROM. 
Data bits D7-D4 form the 
BCD output to the 14409 
dialer chip. Bit D3 is the data 
strobe, DSTRB. It is high 
when any of the bits D7-D4 
are high, so actually it’s the 
logical OR of these bits. This 
is an example of the imple¬ 
mentation ot a bit of combi¬ 
national logic (gating) with 
firmware (a PROM program). 
Bit D1 is the touchtone = and 
DO is the *. Bit D2 is the 
control strobe, CTLSTB, the 
logical OR of bits 0 and 1. 

The patch works like this: 
When a touchtone * is input 
(1209 and 941 Hz), PROM 
bit DO and CTLSTB both go 
high. The 0-1 transition of 
CTLSTB (ires one-shot U3A. 
After about one second, U38 
fires. If CTLSTB is still 
present, gates U4A and U4B 
are enabled, Pin 6 of U6A 
goes low, bringing dialer chip 
input CRQ (call request) low. 


Output OPL goes high, effec¬ 
tively "taking the phone off 
the hook.” The 555 timeout 
timer is also triggered at this 
lime. Note that if CTLSTB 
doesn’t remain high for at 
least one second, none of the 
above will happen and the 
patch will remain in the 
standby mode. 

After the patch has been 
accessed and the operator 
hears a dial tone, he or she 
begins punching in the digits. 
Say, for example, a “7" is 
dialed. This causes PROM 
outputs D6, D5, D4 and 
DSTRB to go high- Whenever 
DSTRB is high, the debounce 
counters U6 and U7 begin to 
count. They are driven by the 
16 kHz clock output of the 
MC14409. If at any time 
DSTRB goes tow, the 
counters are cleared. This 
would happen, for example, 
if the decoders glitched on a 
noise spike. When DSTRB 
goes high and remains high, 
the counters count up to a 
count of 128, corresponding 
to a lime interval of about 4 
ms. When lise count of 128 is 
reached, U5B and U6 gen¬ 
erate a strobe signal to the 
MCI 4409, which causes it to 
input the data present in its 
input data lines and begin 
dialing. The counters are 
disabled on the clock pulse 


after the strobe is generated. 
(The 74161s have an asyn¬ 
chronous clear, but the 
enable inputs are syn¬ 
chronous. This means that if 
the CLR input is brought 
low, the outputs go to 0000 
immediately, but disabling the 
counter by bringing ENT and 
ENP Sow does not halt Lhe 
count until the next clock 
pulse.) 

What this all boils down to 
is that the two counters 
debounce the data from the 
PROM and require it to be 


stable for 4 ms before 
strobing it into the dialer 

cl tip. 

After the call is com¬ 
pleted, the operator presses # 
to clear the patch. It, too, 
must be held for one second. 
If the mobile op is long- 
winded or the patch gets 
hung up somehow, the 555 
timeout timer will hang up 
the patch after about five 
minutes by clearing the latch 
formed by U5A and U4C. 

Doing It Legit 

The dialer may be legally 
installed at the repeatei by 
having the telephone com¬ 
pany install a Bell type CD8 
coupler at the repeater site. 
The dialer connects to the 
CD8 as shown in Fig. 3. A 
conventional audio hybrid 
phone patch connects to the 
terminals marked "trans¬ 
mission circuit" 

I would certainly be inter¬ 
ested in hearing from anyone 
who has or builds an 
MCI4409-based rotary dialer. 
Best of luck with this slick 
chip! ■ 
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Address 

Data 

T ouchtoi 
Digit 

00111101 

00001000 

0 

011 10011 

00011000 

1 

01110101 

00101000 

2 

01110110 

00111000 

3 

01101011 

01001000 

4 

01101101 

01011000 

5 

01101110 

011Q1000 

6 

01011011 

011 11000 

7 

01011101 

lOOOlQOO 

8 

01011110 

10011000 

9 

00111011 

00000101 

• 

00111110 

00000110 

# 

A 7 grounded 

D7 

BCD 8 

A6 941 Hz 

D6 

BCD 4 

A5 852 Hz 

D5 

BCD 2 

A4 770 Hz 

D4 

BCD 1 

A3 697 Hz 

D3 

DSTRB 

A2 1209 Hz 

D2 

CTLSTB 

A1 1336 Hz 

D1 

# 

AO 1447 

DO 

• 

ROM program (data in ail addresses / 
10). 


ts 
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Meet adventure head on! 

Rapa, Tahiti, Moorea, Galapagos, 

Zanzibar, I )evil’s Island, Madagascar, 
Martinique, Samoa,Tutuila, Danger Island ,i! 

aboard the world famous motor sailer Yankee 
Trader. 


SPECIAL HAM DISCOUNT 
Send me your color brochure on 10 day barefoot" vacations from $230 


Name 


Address _ 


C n $ 


Stale 


Windjammer Guises. 

Post Office Box 1 20, Dept 00, Miami Beach Florida 33139 
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KLM 


presents... 

KR'400, precision* 
built azimuth 
rotator at a very 
reasonable price. 


Rotation rate: one minute for 360 c . 

Husky disc brake on motor holds antenna 
column securely, prevents wind-milling. 

Supports 400 lbs (181 KG) vertical weight. 

Accommodates masts 1.5 to 2.5 inches in 
diameter (38 to 63.5 mm). 

Limit switch cuts off motor at 360 = rota¬ 
tional extremes, prevents line 'wrap-up ". 

6-wire control cable (not supplied). 

Precision aluminum die casting. 

Stainless steel hardware. 

115VAC, 50-60 Hz. 40 VA. 

Shipping weight: 18 lbs (8.16 KG). 

Also available: KR-50Q, heavy-duty 

elevation rotator. 




KR-400, a high quality rotator for VHF and UHF arrays 
or most 3 element multi-band HF beams.* 

Motor housing and mast clamp assembly are precision, corrosion- 
resistant aluminum die castings, heavily reinforced at stress 
points. Mast clamp assembly has slotted bases and takeups to 
adjust for various mast diameters. Motor housing base has 4 
tapped mounting holes at 90 51 spacing on 2.342 (59.5mm) radius. 

Assembly is protectively coated: motor housing, control cable 
entry box sealed agamst moisture. Stainless steel hardware 

Professional looking control unit blends with any decor, has 
illuminated meter scale calibrated in degrees which tracks 
with rotary potentiometer in rotator housing. Solid-state 
bridge circuitry is voltage regulated to maintain meter 
accuracy. Hold down push switches control rotation direction. 

Model KR-400 rotator is precision constructed for long, 
trouble-free operation price-wise is without equal. 


*KLM Hp-tSOO, heavy duty rotator is available t a 
Xmas trees 40 meter beams or other Large antennas 


At your dealer. Write tor brochure. 


109.95 


KLM 


electronics, inc. 


17025 Laurel Road Morgan Hill, CA 95037 ^403) 779-7363 












EVER WISH YOUR RECEIVER 
COULD HEAR THE WEAK ONES? 

Almost every .imateur and cofnmerct-al 
VHF UHF receiver c«tn be more sensitive 
with these popular preamps Over 7000 
»n use throughout the world * 


PS KIT $7.95 


Pt* W/T 16.95 


Recommended for mounting inside transceivers 
— only 1/2 x 2*3/8 inches 



MODEL 

P8-30 
PS-I50 
PB-220 
PU (WA) 


RANGE 

20-83MHz 
83-190 MHz 
220-230 MHz 
Give exact freq. 


P9 KIT $9.95 P14 W/T $19.95 

Premium model where space permits — 

1*1 A * 3 inches. Ideal for OSCAR! 



MODEL 

P9-30 
P9-I50 
P9-220 
P14 (WA> 


RANGE 
26*88 MHz 
88-172 MHz 
172-230 MHz 
Give exoet freq 


P15 KIT $15.95 
P35 W/T $34.95 


Available for 
any bond 

380-520 MHz 
20 d8 gain 




VHF AND UHF CONVERTERS 


i Low not 5® FET 
front end 

i All common W'l m 
i Greet For OSCAR 1 ™ 
t Low power dram 
v Crystals ovoiloble 
for any desired freq scheme 

MODEL C25 VHF CONVERTER KIT (shown) 

$25,95 

* Models for 2M, 6M, 1GM, 220 MHz, air¬ 
craft, comT, etc. * Stable concede rf stage 

* 0.3“0*5 gV sensitivity * 10-20 dB gain 

* Compact 2-1/2 x 4-1/2" peb * Any EHF 
10-50 MHz * Featured in HR mag article 

MODEL U20*450 UHF CONVERTER $19,95 

* For 432-435 MHz ssb, otv, OSCAR, 450 
MHz Fm, aircraft, com f I, etc- « Economy 
converter * U*e with PJ5 Preamp for optimum 

performance * Any T-f 10^160 MHz 


XTAL (either of «tx>vt) 


ham 


$5*50 


FWI/CW TRANSMITTER KITS 



200 MW EXCITER MODULE KITS 

T40-T1 Eleven Channel Exciter for 2M, 

6M, or 220 MHz.$39.95 

T40-] One Charnel Exciter.... . 34.95 


T20 Tripler/Driver Module Kit. 150 mW 
2M input, 200 mW 450 MHz output $19.95 
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RF POWER AMPLIFIER MODULES 

« NO TUNING eVSWR PROTECTED 
• 150 MV.' DRIVE * COMPLETELY STAfiLE 

T80-150, 140-175 MHz, 20-25V, output, 
wired and tested, simply connect youf 
cables*.«*«»<■***» S79.95 
T80-450, 430-470 MHz, 13-15W 79,95 


TEST PROBE KITS 


N 


ONLY $7.95/ea. 


TE-3 RF Detector Probe lor VTVM, good 
from 100 kHz to over 500 MHz 
TE-4 Direct Probe for oc/ohms, etc. 

T£-5 DC Probe w/res for 11 meg input VTVM 
TE-6 Blocking Capacitor Probe for counter, 
signal generator, etc. 

TE-7 Wideband Detector Probe for scopes 
TE-8 High Z/ Low Capacitance scope probe 


Larsen Antennas 


We hove a large stock of these popular whips. 
Pick the mount and whip which ore right for 
youJ All whips ond mounts are interchange¬ 
able, Request catalog for more information, 

LM-150 5/8 wove 2iriefer whip „,,. - $23,B5 
LM-220 5/8 wave 220 MHz whip,,, 23,85 
LM-44Q Co linear 450 MHz whip *,,, 23.85 
Q l/4 wave whip 144-450 MHz 2,65 


MM-LM-K Magnet Mount. . 514.60 

LM-K 3/4' 1 Blind Hole Mount.. 6,35 

GC-IM-K Gutter Clip Mount****** 14,60 

TLM-LM-K Trunk Lip Mount.. 14,05 

AM&-K Trunk Gutter Mount.,.. * 9.10 



cush craft 


Cohpoqa tjoh 


V,'e hove large stock of popular antennas, 
Coll or write for quote or more information, 


VHF/UHF FM RGVR KITS 





VHF MODELS FORANY SAND 28-240 MHz 

R6G - ( l, 0,5-1 uV sens, Incl VHF Converter 
and IF/Audio Boards,,....,...., 564.95 
R69-( I, 0.2-0.4 uV sens, Incl P9 Preamp, 
VHF Converter, and IF/Audio S69.95 

Crystals (We stock common freq and will 
gladly order specials), . S5.50 



UHF MODELS FOR ANY BAND 380*520 MHz 

R60-45G, S~>0 uV economy revr, Incl UHF 
Conv & IF/Audlo Boards only. 559.95 
R80-450, 2-5 uV sens monitor revr, Ind UHF 
Conv, VHF Conv, and IF/Audio . S84.95 
R95-450, 0.4“! uV sens revr, ind Pi5 Pro* 
amp, UHF Ca-nv, VHF Conv, and IF-Audio 
Boards.. ... 594,95 


Wi 


FAMOUS 
ANTENNAS 
STOCKED IN DEPTH 


hyyaln 


REQUEST CATALOG FOR MORE DETAILS 


14AVQ 

I8AVT 

18HT 

TH3-MO 

TH3-JR 

TH6-DXX 

20DQ 

5BDQ 

263 

265 

214 


10-40M Verti 

cal 

$67.00 

10-8QM Vert! 

cal 

97.00 

10-BOM Hy-Tower Vert 

279.95 

Tr tbonder 


199,95 

Tribcmder 


144,50 

Tribonder, 6 

element 

249,95 

60-40M Trap 

Dipole 

49.95 

SQ-1QM Trap 

Dipole 

79.95 

2M 5/8 wave 

Trunk Lip 

28.95 

2M 5/8 wave 

Mag Mt 

29.95 

14 el 2M Bea 

m 

26,95 



SUPERIOR 
QUALITY* 

Yet only $189.95 


IF YOU'VE HEARD THE NEW 
HY-GAIN 2M HT, YOU ALREADY 
KNOW IT'S FANTASTIC! WE 
HAVE THEM IN STOCK COMPLETE 
WITH CRYSTALS AND ACCY'S 


Inexpensive DC POWER SUPPLIES 


Model 

Price 

Intermittent 

Com 

I2CB4 

$29,95 

2.5A 

13A 

I03R 

39.95 

4A 

2.5A 

104R 

49.95 

6A 

4A 

10SRA 

79,95 

12A 

8A 

1Q8KM* 

99.95 

12A 

8A 

109R* 

149.95 

25A 

10A 


"Indicates model which has panel meter's) 


c 


romes, me. 


182 S BELMONT RD„ ROCHESTER, NY 14612 


• CALL OR WRITE NOW FOR FREE CATALOG OR 
TO PLACE YOUR ORDER! 

• PHONE 716-663-9254,9AM-9PM EST DAILY. 

• Use your credit card orC.O.D. 

• Specify operating freq • Add $1 shipping and handling 















































SCR 1000 


Slate, of the A/it in 


VftF FM RepeateMA 


NEW l 

Spec Comm 
R epe«.r/OuP''X e ' 

K£ Fully F‘ aor < 

ZcKed**' " ,aU ' re - 


Some 

PPain 

Tofik 

About 

Repeate/iA 



SEND 

FOR 

BROCHURE 


Let's face it - your repeater group's success or failure hinges on the Quality and 
Reliability of your "Machine"! Tfiar's why the engineers at Spec Comm dedicated 
themselves to the production of the finest repea ter available on the amateur market. The 
SCR 1000 has been conservatively designed for years of trouble-free operation, and every 
consideration has been given to operator convenience and accessory interfacing. Features like full 

metering, lighted status indicators, full front panel control of every important repeater operating parameter, and accessory jacks for 
autopatch, xmtr. remote control, etc. And audio so good and so full, your 30 watts will sound like 100! Think about it, and think about 
your users. The purchase of a Spec Comm Repeater is a sound investment in your group's future r and they’ll be thanking you for years to 
come, Sold Factory Direct only, $899.95* 


Don't make a mistake — your group deserves the finest? 



Custom 'Mods' Available; *PL‘, 8 Pole Rcvr. Filter, 
Hi/Lo Power, Multi-Freq., etc, - Inquire, 



Specifications 

RF Output . , ... .30 VVatts 

Infinite VSWR proof 

Sensitivity . 0.3uV/2Qd8 Qt. 

Selectivity , . . . -6d8 ±6,5 kHz, 

-5QdB @ +15 kHz; 
*90dB HP ±30 kHz. 
(Sharper S Pole FUr. Available) 
Desense/Overload . . , W/luV de¬ 
sired signal, desense just begins @ 
approx. 50,O00uV @ ±600kHz. 
Spurious Response . . .-70dB min. 


FEATURES 

a Full Metering of critical levels. 

D Front Panel Controls for timers & AF 
levels. 


n Lighted push-buttons for control/test 
functions & status indicators 

O State of the Art CMOS control logic & 
timers - No Relays! 

D Built-in IDer — field programmable. 
Fully adjustable speed, pitch, time, 
etc, 

Li Exclusive Spec Comm MOSFET/Hot 
Carrier Diode rcvr, front end — greatly 
reduces 'desense' & IM problems! 

□ Built-in AC Supply w/instant btry. 
switchover for emergency pwr, 

n Supplied with .0005% Sentry xtalsand 
a Turner local mic. 

□ Jacks Provided for Remote Control, 
Auto-Patch, DC out, AF in/out, COR 
Switch, etc, 

a True FM — For Rpt. Audio so good. it 
"sounds like direct"/ 


SPEC COMM REPEATER BOARDS 


Inquire about complete shielded RCVR. St XMTR. AssembliesI 


SCR 10O Receiver Board 

Ext. wide dynamic range! 
Greatly reduces overload* 'de- 
sense', and IM. 

Sens. 0.3uV/20dB Qt, 

Sel. -6dB @ +6.5K Hz; -9QdB @ 
±30KHz, (-110dB w/opt. B Pole 
Fftr.) 

Exc. audio quality! Fast 
squelcht $115.00 w/xtal, 
Asmbld. Si Tested 



SCT 100 Xmtr/Exciter Board 
5~6 Wts. Output 
Infinite VSWR proof 
True FM for exc. audio quality 
Spurious -60dB 

With .0005% xtaL $t 15.00 
Asmbld, & Tested. •BA-10 30 
Wt. Amp Board & Heat Sink. 3 
sec. LPF & rel. pwr. sensor. 
$51,95 Asmbld. & Tested 




CTC100 COR/Timer/Control 
Board 

Complete COR circuitry 
Carrier 'Hang' & T.O, Timers 
Remote xmtr, control 
100% Solid State 
Many other features 
$32.95 Asmbld. & Tested 


Call or write today and get the deta/ls! 



(Ship.fHandL — S3,00. FA residents add 6% taxi 


10100 ID & Audio Mixer Board 

• 100 bit diode programmable 
memory 

• Adjustable ID tone, speed, level, 
time 

• 4 Input AF Mixer & Local Mic 
amp 

• COR input & xmtr. hold 

• All CMOS logic 

• Many other features $59,95 
Asmbld./Tested/Programmed 

Send for Data Sheets! 


SPECTRUM COMMUNICA TI0NS 


1055 W, Germantown Pk., Norristown PA 19401 (215) 631-1710 

Formerly of Worcester PA 


SB 
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GET YOUR 



NEW 












RADIO AMATEUR 


t 



CALLBOOKS 


The U.S. Callbook has over 
300,000 W & K listings. It lists 
calls, license classes, names 
and addresses plus the many 
valuable back-up charts and 
references you come to expect 
from the Callbook. 


$14.95 

PLUS SHIPPING 


Specialize in DX? Then you're 
looking for the Foreign Callbook 
with over 250,000 calls, names and 
addresses of radio amateurs out¬ 
side the USA plus many valuable, 
additional features of interest to 
the DX'r. 


$13.95 

PLUS SHIPPING 



ALL OF THESE EXTRA FEATURES INCLUDE 


* International Radio Amateur Prefixes' 

* R idio Amateur Prefixes by Coufrtriesf 

* A R R L Phonetic Alphabet 

* Great Circle Beenngs ana Charts 1 

* tmernatiDral “Q" and “ 2 " Signals! 

* World Standard Time Charts' 

* International Postal Information' 

* World Prefix Map! 

* f C C Examination Points! 1 

* Where to Buy! 

* Telegraphers Abbreviations 11 
■ DX Operating Code! 

* A R A L Countries List! 

* At Your Service — Amateur Radio Dealers! 

* QSL Managers Around the World' 

* World Wide QSL Bureaus 1 

* Census of Radio Amateurs oi the World' 

* Telegraph Codes! 

* AMSAT — Oscar Users Directory! 

* Slow Scan Television Directory! 

* Reciprocal Licenses! 

* Hawaii Included! 

Many Other Features' 


Respected worldwide as 
the only complete authority 
for radio amateur 
QSL and QTH information. 


OHOtK form 


See your favorite electronics 
dealer or write direct for free 
catalog to the publisher. 



IVirt tach 

Stupping 

Toui hue 

US CALLBOOK 

$14 95 

SI .25 

$ 16.20 

FOREIGN CALLBOOK 

$13.95 

Si.25 

S 15.20 


Illinois residents only odd 5% soles to* 


Name 


Tot*' 


RAQIO AMATEUR 
JCfr Dept. 


Ilbook 


INC 


Addren. 
City _ 


Dept, b 92$ Sherwood Ori»e 
Lake Bluff. III. 60044 


Sute 


Mini ci Chjt|c Mo 
flint,-- 


£ip. 


Totil 

Enclosed. 


inlerOinii 


E^piriiron Oite, 


R1 






































































• CUSHCHAFT 

AUMR, 146-148 MHZ _ $19.95 

A 147 11 1 1 EL, 146-148 MHZ . . 29.95 
A147 20T 20EL a 144-147 MHZ 54.96 
A14 7-22 22EL, 146-148 MHZ . .84.95 
A22Q 11 t 1 E L 220 225 MHZ . 27.95 

A449 11 1 1 E L 449 MHZ. . 2 7.95 

AFM4D FOUR J POLE 144 

148 .*_ .... 59.95 

AH 6 RINGG 50 54 MHZ ..,..32,95 

AH 2 20 R INGQ 2 20-225 MHZ 21.9b 
AH 45Q RINGO 440-460 MHZ 21.96 
AR X 2 RINGO RANGE R 1 35-1 70 

MHZ ..32.95 

AR X 220 R INGO R ANGER 220 225 
HZ »■ , , i . . ■ ..... . . . T . ... , 32.95 
ARX450 RINGO RANGER 435 4 50 

MHZ , , . , , i , , . . . . r . ... 32 95 

ARX2K KIT. CONVERTS RINGO 
TO RINGO RANGER 135-170 

MHZ .... *. 13.95 

DX 120 2QEL DX ARRAY 144 
H Z * « * #- «*'# + *-#'» 4 2.9 5 

DX 1 BN 1 1 SALUN DX 120 . 12,95 

DX VPB VERT POL BRACKET 

DX-120 . 9:95 

A14 SK STACKING KIT FOR TWO 

A1474 . ...15.95 

A14 VPK VERT POLE FOR TWO 

147*4".,. 23.95 

A21 SK STACKING KiT FOR TWO 

A22CM1 .... 1 5-95 

A220 VPK VERT POLE KfT FOR 

TWO A220-11 ... 23.95 

A147SK STACKING KIT FOR TWO 
147 11 ....... ... 15.95 

A147 VPK VERT POLE KIT FOR 

TWO 147-11 " * .. "... 29.95 

A449 SK STACK KIT FOR TWO 

A449 11 .. 15.95 

A449-VFK VERT POLE KIT FOR 

TWO A449-11 . . . ... 23.95 

A144 10T 10EL OSCAR 145 

MHZ __ 34,95 

A144 -20T 20EL OSCAR 145 
HZ 54,9 5 

A437 20 I 20E L OSCAR 430436 

MHZ . 49,95 

A14T MB TWIST MOUNT BOOM 
AND BRACKET ............ 15.96 

A50 5 5 EL BEAM 6 ME TEFL 49.95 
ATS 34 4EL TRI SAND TO. 15, 

20 _ 239,95 

AFB 1 BALUN ATB 34 FERRITE 

11 14,95 

CR 1 RINGO CB ANTENNA . 29,95 

MS 2 3 BAND HI, LOW, UHF SCAN 
NER MONITOR ANTENNA . . . 24.50 
LAC 2 LIGHTNING ARRESTOR 
SO 239 EACH END . ♦_... 4.50 

• HY-GAIN 

14AVQ/W0 VERTICAL 10 THRU 

40 .*. 67.00 

IBAVT/WB VERTICAL 10-THRU- 

BO . 97-00 

14RMQ ROOF MOUNT KIT 14AVG, 

IflAVT 24.95 

18HT HY TOWER VERTICAL 10 

THRU 80 ..- . 259.95 

TH3JR 3€L 10 n 5/20 BEAM 7 50 W 
PEP ,. * . ..,. 144.50 


TH3MK3 3EL 10/15/20 BEAM 2KW 
PEP . . . ^ . , ............ . 199.50 

TH6DXX 6EL 10/15/20 BEAM, 3KW 

PS.P i j ... , 239.95 

2038A 3EL 20 METER 149.9 5 

402BA 2EL 40 METER . . , , 199.95 

J53BA3EI 15 METER . 79.95 

64B 4EL 6 METER BEAM . , . , 45,00 
244 HY QUAD, 2EL QUAD 10/15/ 

20... __ * 219,95 

DB10/15A 2EL 10/15 BEAM 149.95 
2BOQ TRAP DOUHLET ANTENNA 

40/80 . 49.95 

SDSQ TRAP DOUBLET ANTENNA 
10 THRU SO .. 79.95 

270 MOBILE 2 MTR 6 DB GAIN 
FIBERGLASS 3/0 X 24 STUD . 39.95 

271 BASE STATION MOUNTING 

BRACKET 270 . 4.95 

BN 86 FERRITE BALUN 10 THRU 

80 .. ,15-95 

LA-1 LIGHTNING ARRESTOR, 
HEAVY DUTY PL 259 CONNEC 

TORS .. 34.95 

Cl CENTER INSULATOR FOR 

DOUBLET _ .... . , 5.95 

El END INSULATOR FOR DQUB 
LET PAIR a.,..,,p. r __ ,3.95 

269 2 MTR RUBBER DUCKlE AN¬ 
TENNA 5 16 X 32 BASE . 7 00 

274 2 MTR RUBBER DUCKlE AN 

TEWNA BNC BASE 9,00 

275 2 MTR RUBBER DUCKlE AN 

TENNA PL 259 BASE . 7.Q0 

• MOSLEY 

CL-33 CLASSIC 3EL 10/15/20 

BEAM ... 224.00 

T A-33 JR 3 EL 10 1 5. 20 

R£am 1 45.00 

TA33 EL 10/15/20 2KW PEP 

BEAM . 198,00 

TA40KR CONVERSION KIT, ADD 

4Q MTR TO TA—33 .8S.5G 

01-2 VERTICAL GROUND PLANE 2 

MTR 1 KW , . , .. 30-00 

SWL-7 SHORTWAVE TRAP 
DIPOLE. ,,41,25 

• MINI PRODUCTS 

HQ 1 HYBRID QUAD BEAM ANTEN 
NA BANDS 6, 10, 15 Hi 20 MTRS, 
ELEMENT LENGTH 11 FT * BOOM 
4% FT, TURNING RADIUS &'2” 
I2G0W PEP, F/S RATIO 12 TO 17 
DB. IDEAL BEAM FOR SMALL 

AREA, WT. 15 LBS . 119.50 

C4 VERTICAL ANTENNA 6, 10, 15, 
20 MTR. 1200W PEP.52,50 

• LARSEN 

MM LM 150 2MTR. 5/8 LOADED 

144-174 MHZ MAGNETIC MOUNT 
ANTENNA WITH RG-58'U 

^rf^7t4t*X ........ '8_5tl 

GC-LM15Q 2 MTR S/S LOADED 
144 174 MHZ GUTTER CLAMP 
MOUNT ANTENN A WITH 

RG-58/U --- - . ... 3B.50 

AMS 150K 2 MTR 5/8 LOADED 

144 147 MHZ TRUNK GUTTER 
MOUNT ANTENNA WITH 

RG 58/U . 33.00 

•OENTRON 

SKYCLAW VERTICAL, 40/80 

160 __ 79,50 


SKYMASTEP VERTICAL, 10 I HR U 

40 ... , . _ . . 84.50 

80-4VR RESONATOR BOM FOR 

SKYMASTER , , , .., . . * 29,50 

EX I VERTICAL FULL 40 MTR 1/4 
WAVE 33 FT. IDEAL VERTICAL 


FOR PHASING. 59,50 

• NEWTRONICS 

4BTV VERTICAL 3040 

MTRS .. 99.95 

RM-75 RESONATOR ADD 75 

MTRS . . , . . , 1 5,50 

RM 75S SUPER RESONATOR 

1 KW . 30,00 

CG 144 2 MTR COL IN EAR 5.2 DB 
GAIN 3/8'" X 24" BASE ...... 25.50 

CGT 144 2 MTR CD Ll NEAR 5.2 DB 


GAIN TRUNK LIP MOUNT *..41.30 
OCX OlSCONE ANTENNA 40-700 

MHZ ..13.00 

G6 144A REPEATER APPROVED 6 
DB GAIN CD LIN EAR 2 MTR . 6 7.50 

• SWAN 

TB2A 2EL BEAM 10/15/20 . . 129.95 
TB3HA 3E L BEAM 10, 15/20 , 189.95 
TB4 HA 3E L BEAM 1 0/15/20 ,249.9 5 
742 TRI BAND 20/40/75 METER 
MOBILE. ELECTRONICALLY 
TUNED AUTOMATIC BAND 

SWITCHING 500W PEP _79.95 

SWR I A POWER/SWR METER 0-1 KW 
3.5 1 50 MHZ SO 239 IN LINE . 25,95 
SWR 3 MEASURE SWR 1.1 TO 3. 
SWR AT 500 OHMS 1.7 TO 50 MHZ, 
SO 239 INLINE 12.95 

FS 1 measures radiated 

POWER, TELESCOPIC ANTENNA 

l .5-200 MHZ-- 1 0.95 

WM 2 000 INLINE WATTMETER/ 
SWR THREE SCALES TO 2000W 

POWER/SWR 3.5 30 MHZ _59,95 

WM 3000 A TRUE PEP SSB I NLINE 
PEAK RMS WATTMETER,SWR TO 2 
KW IN RMS OR PEAK BY 

SWITCHING .., . . *.79.95 

WM 6200 INLINE VHF 50 150 MHZ 
WA I TMETER/SWR TWO SCALES 
TQ 200 WATTS. 59,95 


#CDH ROTORS 
HAM II ROTOR WITH 

CONTROL . ..139,50 

CD44 ROTOH WITH 

CONTROL 119.50 

AR 22 ROTOR WITH 

CONTROL . ...49.50 

8 CONDUCTOR ROTOR CABLE PER 

FOOT . 17 

• COLUMBIA WIRE 

50 FT ROLL RG 5B/U LOW LOSS 
FOAM SUPERFLEX COAX WITH 

PL-259 EACH END.,.,,. 7.50 

100 FT ROLL RG 58/U SAME AS 


ABOVE . 13,00 

50 FT ROLL AG B U LOW LOSS 
foam SUPERFLEX COAX WITH 

PL 259 EACH END _ _ _ ._. . 14,00 

100 FT ROLL RGfl/USAME AS 

ABOVE .. 24.00 

100 FT ANTENNA WIRE NO. 17 
BARE CQPPE RWELD STR AN DED 
7/25 .... . 3.90 



P.0, BOX 100, HWY.441, DEPT73E , OTTO, NORTH CAROLINA 28763 


WE PA Y SHIPPING via UPS or best 
way on all advertised items to 50 
states and APO/FPO on mailable 
items. Export orders shipping extra. 
We accept Master Charge, NC resi¬ 
dents add 4% sales tax. Phone Bill 
Slep |704| 524-7519. 
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HN5 AD VI EN T I QMS ONLY A FEW OF f HE THOUSANTS OF BAflSAlM ITEMS flVAILAfll.E FRQM THE GIANT BfeF C A T A1. DG. CIRCLE TKj READER SERVICE CARD F-Qfr OUH CATALOG! 


HELIUM-NEON GAS LASER 
POWER SUPPLY 


Complete laser power supply, including 
case, coil and enough room to mount a 
laser tube We have tried it with a Hughes 
laser lube and u fits easily This supply 
should power any 1 itiW helium neon gas 
laser, like those manufactured by B&L. 
Metro]igics, etc. Brand new, bo.*ed 

Sh. Wt. 12 Lbs. 5Z00178 . . $15.00 

B for $100 00 5Z00178 . $100.00/8 


TV to MONITOR INTERFACE KIT 

TV game board allows interface ol any 
TV as a video monitor for computer use, 
With power supply 8i data for 300/75 
ohm. Home t^ew money saver! 3 Lbs. 

7Z U70213. . . SS.OQea. . . $27,88 far 5 

COLOR TV 
CHASSIS 

TS-951 & TS 953 


We have found some 2,000 TV chassis 
that were damaged enroute to mfr, They 
were in tender! For use in late model! sets, 
and are all solid state. Most have cracked 
PC boards or bent frarm.% etc. P;irts a 
lone are worth 5 times as much as our 
low prices An units are sold "AS IS'\ dll 
sales are final. T3 rr & 15" chassis include 
tuners. Sh, Wt, 12 Lbs. each. 

13" Chassis . 7DZ70059 $22,50 

15" Chassis , . . 7DZ7GQ60 - . . ,$22,50 

17"Chassis . . . 7DZ70061 . . . ,$14,88 

19" Chassis . . 7DZ70Q62 . . . . $14.88 


DIGITAL CLOCK/ALARM 


HOB 


New surplus clock alarm movement by 
General Time (Tally! This lighted digital 
movement was pan of a clock/radio 
alarm, and has a 15 amp SPST switch to 
turn on radio (or whatever! at the time 
that you set. Numeral Height is 0.3", 
Overall dimensions are 5" wide x 3 1/8” 
deep x 244" high, Runs on 11SV,60 Hz 
Sh. Wt. 6 oi .7D70235.$4,00 


GAST 

VACUUM 

PUMP 


Model No. D10522 ■ P134, a carbon 
vane air pump suitable for both air com¬ 
pressors dr vacuum pumps where clean oil 
free air is required Vacuum Spec's.; 
max. cont - 2.5 In.Hg.; man intermittent 
30 In.Hg., Compressor Ratings max, 
com. 15 P3IG,: max. intermittent ■ 20 
PSlG. Drive Motor- G,E. continuous 
duty, ball bearing type. Input 115V 60 
Hz. 1/3 HP. Speed 1725 RPM 
Body and mounting base are made of 
cast iron, overall size is 12" Ig. x 8" bg. 
x 6” w. Inlet and outlet, female V'NPT. 
R.U.E., like new condition Guaranteed. 

171 . ,$39.50 


LARGE 

SPEAKER 

CABINET 


was intended to go into 
a system that is renowned to be the most 
accurate medium priced speaker on the 
market Size: 251-4" high x 1514" wide x 
BVx" deep Cabinet will accomadate a 
IQ 1 " woofer, a 4 or 5" midrange and a 
4 r " tweeter Walnut grained vynal ext¬ 
erior. black vynal front Face. City. Ltd . 


With data & gril 
70B7QI89 . 

Pair for $34.86 


cloth Sh. Wt 18 Lbs. ea. 

$19.88 each 
. . ,S34 88/pair 


FERRIC CHLORIDE 
P.C. BOARD ETCHANT 

New. par:kaged ferric ch i or 
ide crystals in 1 Lb. bags. Use 
to make 64 oz of P.C board 
etching solution by simply 
adding water Our competi¬ 
tion sells 6 oz of this for 
$3.95 . . , at our low price 
you gel Over TQ times as 
much for S3.00 ; Quantity is limited. 
Sh. Wt. 1 V, Lbs. . 7H70258 S3.00/bag 
4 bags lor $10 00 . $10 00/4 bags 


fNPUT/OUTPUT TERMINAL 


A great place to start for building a 
microprocessor 1 bese units were part 
of a com lex computer system The term¬ 
inal contains: keyboard; CRT; drive cir¬ 
cuits; A$C1 1 output; and a comp fete 
128 page technical manual with operat¬ 
ing and repair instructions, which makes 
it easy to modify the terminal for your 
applications. (Character generator was 
part of a separate control section which 
is not supplied The terminal can be 
used when modified using character gen¬ 
erator LSI chips, such as the 2513. 2516 
or other such IC's). 

The keyboard is a 50 key alpha-numer¬ 
ic (and others) block keyboard, with 
ASCII output. Display capactiy is 768 
(12 lines of 64), 384, 256, 128 and so 
on. depending on character size desired 
The character size may be adjusted From 
approximately typewriter size up to 14" 

The viewing screen of the CRT utilizes 
a high contrast, tow persistence, emerald 
green phosphor. Each character is com¬ 
posed from a 5 x 7 dot pattern, register 
ing clearly and sharply against a dark 
background Controls provided include: 
on/oft; brightness, focus; and character 
height. 

Great as a microprocessor input & out¬ 
put device. The display stations are used, 
removed from airline reservation sys¬ 
tems, hotel reservation systems, stock 
exchanges, etc. Sh.Wt. 35 Lbs 

NEVER BEFORE at this LOW PRICE) 
6NSS0336 . $29,95 ea. . $100.00 for 4 


POWER 
SUPPLY 
KITS 

T; 

A complete kit which puts our 10 to _ 
VDC at 2 amps, regulated, 115 VAC in. 
Can be wired for contant 13.8VDC, idea! 
& compact for C.B. Kit includes PC card, 
components and instructions . . . just add 
your own case. Super as a bench supply' 
Sh.Wt. 6 Lbs 6C60498. . . $14.88 

2, 5A r 18 to 24VDC Reg, P.S, KIT 

A simple, adjustable regulated power sup¬ 
ply. Kit Includes all components, vector 
board and complete schematics. All you 
add is the case A powerful supply! 

Sh.Wt 15 Lbs . SMI 60301 ,.$14,88 

3. 0 to 30 V AC/DC P.5, KIT 

This high amp adjustable supply is an 
easy kit to build. It includes a 0 to 40 
veil autotransformer fVsriac®], 24V 5A 
transformer and all other components. 
Useful as a battery charger, bench supply 
or any use requiring. high current. 

Sh.Wt. 9 Lbs. . . . 6C6G462. . . .514,50 


POSTAGE: Please add sufficient funds 
tor postage and insurance. Shipping 
weight for merchandise is listed at the 
end of each product description. All 
shipping is from Peabody, Mg, 01960. 

Mass. Residents Add 5% Sales Tax. 

SEND FOR OUR FREE CATALOG! 

Or, receive our catalog in 
an order and insure yourself 
of a place on our mailing list 


BOOKSHEi F OR FLOOR 
SPEAKER CABINETS 




1 hese art? surplus from a local manu¬ 
facturer who went broke These have 
minor air leaks at the glued edges, which 
are easily sealed with some white glue. 
The cabinets have a walnut grain vynal 
clad finish. Each cabinet has a hole ready 
for an 8" wogler, plus 2 more holes for 
4” tweeter(s) &/or midranyeU). Sold 
with grill cloth and data. Size: 21" high 
x 12" wide x 8" deep Sh. Wt, 13 Lb./ea. 

7OB70197 . $13,50 ea, 

2 for $25.00.$25.Q0/pair 


LOGIC AND OP AMP 
POWER SUPPLY 


CONFERENCE 
CALLER KIT 


J J /lCHl£! na| inviutit-d 
Unique kit of parts &\ 


PHONE ORDERS WELCOME! 

Rank Amen card, Master Charge and 
American Express Accepted, 
Phone: 1617} 531 5774 / 532-2323 
$1 G.GG Minimum on Charge Orders 

B&F ENTERPRISES 
119 FOSTER STREET 
PEABODY, MA. 01960 
(617) 531-5774/532-2323 




vs 


This regulated power supply has out¬ 
puts ol ±15 volts at 0.25 amps and +5 
volts at 2.5 amps, with an input of 115 
VAC. Manufactured by a computer 
company as part of a phone data termi 
naL Three 1.31 723's {IC's! are used for 
voltage regulation. Units have barrier 
strip outputs, and are open frame. Size: 
5" x 9" x 2". New surplus. City. Ltd. 
Sh. Wt. 5 Lbs . . 6MI60215 _ .$17.50 

3 for $45.00. 6M160215 . $45.00/3 


to com 

nect up to 5 lines through switching and 
a special transformer. Unit will allow you 
to engage as many as 5 persons . , , no 
no matter where they are . . . in the same 
conversation just by dialing a number and 
flipping a switch. It r s that simple, that 
quick. The "Conference Caller" can be 
attached to any multiple line telephone. 
There is no additional outside power re¬ 
quired and no interference with normal 
phone service Case not supplied. 

Kit includes a special transformer, 
switches, cable, solid state pans and 
you supply the case. Complete with 
instructions and data. 

Sh.Wt. 8 Lbs. . . 7C7G043 . 

Special 73 reader price this month 1 

only $13.88 


paddle size sound. These games were 
never finished at the factory. You do a 
little soldering and mounting to complete 
the work left undone. The 1C board is al¬ 
ready assembled and has parsed Q.C Just 
add some hardware to complete the pro- 
jeer a TV game for under $10 Complete 
with instructions, qty ltd Sh Wt. 4 Lbs 
7ZU7G250 $8.88 ea . . $69.99 for 10 
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DRINK 
MIXER 
KIT 

Through a lucky pur 
chase we obtained some 
new drink mixer ports 
We have all parts except 
the top cover, but you 
can make your own or \ 

operate without it. Now you can build a 
$20,00 mixer for under $5.00. Great Iot 
shakes, kids love 'em, Includes motor, 
mixer, screws, tine cord, stand, switch 
and 1G oz. mixer cup, 

Sh.Wt 5 Lbs . 7M37G053. . . .$4.88 
Spare MIXER CUP for above; 

Sh.Wt 8oz 7 M 370054 . . $1.50 each 


TOUCH- 
CALLING 


JOYSTICKS 
Two TOK POT'S 

Super for X-Y func¬ 
tions: audio, computer, 
remote control, graph¬ 
ics, etc. Sh, Wt. 8 oz. 
7J70163 _.$4.95 


TOUCH TONE 
GENERATOR 
CHIP 

New, 2 of B encoder chip ME8900, (sim 
ilar to the MCI441 Gl Sold with data 
sheet on uses of MCI4410 chip. No 
crystals required „ Sh Wt 8 oz. 

7 VL70160, , ,$6.95 ea. . . $60.00 for 10 
MM 5240 ST AT 1C CHARACTER 
GENERATOR CHIP 

64 ■ 3x5 characters, 2,560'bit With data. 

Sh . Wt 8 oz, , 7IC70231 . $6.00 ea 

MEMORY CHIPS 

PROM's; Mfg. by MM I & Signetics 

t No. 6301, 1024-bit, 256x4, TTL, 
equal to Fairchild 93427C/M 
Sh.Wt 8 oz. . 7IC70173 . .S2.00 

\ specify MM I 6301) 

t No, 6306 2048 bit. 512x4, TTL, 
equal to Fairchild 93446C/M 
Sh.Wt. Boz. . .7IC7G174 . . . .$2.00 

(Specify MM I -6306) 

T No. 825126 Stgneties, 1025 bit, 256 x4 
TTL, equal to Fairchild 93417C/M 
Sh.Wt. 8 oz, , . .71C70175 . , .$2,00 

I Specify Signetics 82S12G} 


New surplus boxed "ITT" keyboard, 
just the thing to make you? own lour-h 
tone phone oi repeater You can use 
these with our dialer chips ME 8900, 
MC 14410 or our Auto Dialer kit No. 
GM160189, Supplied with typical ap¬ 
plications curcu <t diagrams. 

Sh.Wt, 8 oz. 7MI70162 ,,.$5.88 

3 for $17.00. . 7M170162 $17 .00/3 

GTE (AEl Used Touch Tone Keyboard 
Sh.Wt. 1 Lb . . .6MI60182 . .$500 

Chorr erics Touch-Tone Keyboard - New 
Sh. Wi. 8 Oz 5MIG0349 34,50 


■PHONE ORDERS WELCOME! — (6 I 7 S S3 I -5774^5 3 £-2323 — BAN K AMER 1C AR D / MASTER CHARGE ( AMERICAN EXPRESSCARDS ACCEPTED 
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TELEPHONE DROEftS WELCOME! CREDIT CARPS ACCEPT Eg ^ MASTER CHARGE, BANK AM Eff I CARD AND AMERCIAN EXPRESS CARDS WELCOME; CALL US (6173 S 31 -S 774 .- 532 -J 32 i CIRCLE THE READER SERVICE CARD FOR OUR CATALQGF 

















































































PACKARD 


HEWLETT, 


CALCULATOR 

WRIST WATCH 


fTWlUflL GRFiPHiTB 

DiSPLftV GEnEPifiTDR 


Professional Calculators 
DISCOUNT PRICES 


Modern le-chnofogy has pioneered The dt^.cjpmeri qs in is 
unique character printer. Our Menuai Graphite Display 
Generator has ifre capacity of producing iri# full upper and 
tower case ASCII ss? Seit-eomatnecl cursor assembly alto*® 
the operator To elimrnale erroneously entered informal ion 

Each unit is manufactured to strict toft 1 -nces as pre-scnbed 
by standards set forth by California |nou5:r;£ On# ff&t * v 
e^ery under 


Designed for the Oti the go executive, itiai indi- 
•'HjJual who has to make those on the spot 
dftOMonS 

Handsome QOW tone stainless ileei watch 
feature® space age microorturtry The MQS 
mie grated circuit contain* the equivalent of 
more man 10,000 (ranstslon 

Thrs LED wrist watch displays date time. 
Steps* seconds and also functions as an eight 
digit calculator with memory. Informal ion 
stored in memory can Oft recalled at any later 
date, even veer or months Use this memory 
feature lo store phone numbers, perking sia 
location or high! departure time 

Manuf actu r ed by one of California's leading 
aerospace contractors. Because of the 
dtscouni pnc* we have agreed not to punish 
the manufacturer'* name. 

Includes baiter*?*. ie*dry case and i&month 
factory warranty 


HEXADECIMAL KEYBO 


DIGITAL 

ALARM CLOCK 

S 3 SS * 19. 95 


»i49. 5 a 


CONNECTORS 

™ L RS-232 

> 0B25P 

--- it)i(ft plugAbood 

,.^ 9 5 


* 1-750 


UINJIVAC 


lOO PIN 

IMSAI/ALTAIR 

Edge Connector 


This r a>if*Ct lOSiure lour iGOK poSenliO 
fTMrtMn tner very rem.t#r,c* prowritonaF iu 
the engi* of the it«cA Perfect for television 
gerium oued stereo end radio contfoflEd! 
aircraft 


0325 $ female 

*3?5 


Alte-r fr+ifcAJ Mfnpftiifil* gold Dialed duel 50 
I iJi tamer?) gir« tier wire wrap edge 
connector 3 for 11350 


5 vqit 2_2 Amp regulated Do«r supply *<+- 
delivers 12 *oFta cl 4 Ampc unfegutataq 
Perfect for TTL application*. 


498 Scotch 


$398 Digital Clock 


CALCULATOR 

KEYBOARD 


8NC CABLE 

15 feei. oi RG'SBLt 
connector a l ends 


Manufactured for the Panasonic 
clock radio The ct-ock mechanism 
Trips a rricruswilch upon reaching 
your preset, wake-up time. 


BRIDGE RECTIFIER 
motorola iZAmp. so* 


Idafli Far keyJess entry systems, burg¬ 
lar el arms, Touch Tone or hex*- 
decimal computer inpui code 


Tfiymbwheei 
s©. switch 

Y^|Ten position 

% a m BCD 

•RJ i i? 9 «. 


Compucorp 

DIGITAL 

CASSETTE 

^Recorder 


SPOT 

MINIATURE 

TOGGLE 

SWITCH 


SOLID-STATE 


irai 

hh=?3 
ten X 
ZtCtf 

ztiiit 

7tLQZ 


\ ,Z^~ p The Gompvcorp 392 c« U»!is 

nrCP'dftr tnfllne«iedeA£luslvSb tw 
(ionageand jetnevaJiiF 1 tHn«ry ditfflal mlftniwliaii 
The -ewdor does net require tens daisctum Of analog ■ntw.iar-w Knot 
H’f-i >.-m sxnsf* Biale is- oeieclefl rrrouan i sair comaMMUligKlxl UsnsiEk 
amptfiet The uw*t half el the record**! di'OP need n*i*«rier oareciion 
.vi aeu etacksrf puIbs» qne4t iftremumcin received Pom 'hr. C IU Sdii*JVi »i 
Hv fJjjsUan mvan tape tra^sutm CcorrQ* cjfw n—mir * W l ■ 
-- 3 T ^fr?3Z lype KjreiBCIrt Oacumemslwn incwjaa umi«! qua" 
wres 


euctrolytics 


4500/50e,i»9 135 W 

fOOQ/l5v, 5.55 49 .45 
anal 


DPDT I 1 
ROCKER SWITCH 


COMBINATION LENS 
MOUNTING DEVICE 
C Red Amber Green 
,^ to so toon 

*98 17' 151311' 


Mdpplsi 

kATS 


32 >v S .49 

pFiductor Ft. 

(BBON WIRE 


CUP 

LUTE 


SPECTRA STRIP 


ZN22 22* JO .11 .16.15 
2 N 30 5 5 J9^4T7.6S 

mnoss ,99 54 ^7 J5 
2M3772 21* l* 5 1^ 1^^ 
243904 IS .11 .09 07 
243906 .15 41 -09.07 

Diodes 

ip n iso 

144002 100i .06,06.05 
144005 t- 40.06.07 
144148 n IM i ,07 .05,04 


i J 71 X) H **U 

duty grounded 
pftwer card and mating 
ebattis eenatcier* 


Output 
V2v 17&ma 

TRANSFORMER 


Far 

*.98 

S-WAV 

BINDING 

POSTS 


KYNAR 


LED T S *15-1341.09 


Torrance, California 9050 


3 .IHI 5921 


U\Ii if S* 


POWER SUPPLIES 


21l02ai 

Ik RAM 450ns 

ST 19 

■ m anywhere 


CAPACITORS 


CDliPijCOI t 

Power Adapter 


DIP Switch 


nx lOtlt VRIMI 
w.n wfApft Hn| till 


15214 Grcvriiej Avenue - u* edatft. Ce liter m 90260 - JlJj 772 91 DO 


iS 

- 1 

£ 

1 J£ 


L ^_ 



RiAH HfCuJoeTi oaccetu^tKe s If » 

Cfi-'amu iw uVnll via t > tVn m • DAWW, WA i gn .,1 » «—*•* 
5irrj, "iCflSi * Fart ha irftn *44 10 - 


■ vjMVi 


nr, uri 


C 5C 



























































































































NEW 

l DIGITAL CLOCK 

with 

10 MINUTE 
TIMER 

6 digits - 12/24 hour 

Here's the kit everyone has been asking fori 
Never fail to identify your station again. And 
it's easy to use, just tap timer button to start, 9 minutes later the display will flash on and 
off to alert you. Reset it by simply touching the timer button or it will reset itself 
automatically after two minutes! Other features am: jumbo A ** LED readouts, durable 
extrutivd aluminum case available in 5 colors, plug transformer, Polaroid lens filter, ttnrse set 
buttons, finest quality PC boards and super instructions. You get ah parts — no extras are 
needed, unlike some of the kludges our competitors offer! Colors available: gold, black, 
silver, bronze, blue (specify). Size: 4.25" x 1.5” x 1.5". 

Clock Kit with 10 min. timer, DC-10 __ ...... _. *__ . $25.95 

Regular 12/24 hr clock kit . ......... 22.95 

Alarm clock, 12 hr only, DC-8 ...... **,-.*. .. 24,95 

Kits are also available fully assembled and rested, just add S10 to kit price. 




600 MHz 
PRESCALER 

$59.95 

Assembled and tested. Extend the range of 


30 WATT 


2 Meter 
Power Amp 


The famous RE class C power amp now 
available mail order I Four Watts in lor 30 
Watts out, 2 in for 15 out, 1 in for 8 out, 
Incredible value, complete with <ill purls, 
instructions and details on T R relay. Fully 


FND 359 

.„ -4" 

C.G, 

*.75 

FND 510 . 

.* .5" 

CA 

... 1.25 

DL 707 _ 

. . 43” 

CA 

.. 1.25 

HP 7730 , 

.27” 

CA 

.t,25 


RwjPomrtnu rlitrr A 2 v X i ITS- . .59 


90SQA SI 8.35 

Factory Prime — indu-des FREE Mucker 1 


21 L 02-1 SI: ,95 ^a$i 45Qn = Lor.' ►'nw 


CHEAP CLOCK KIT 

DC-i Fifarurt^ 

• 6d.g- .4“ LEO 

• 17 o* 24 tofoijt 


$9.95 


Out! fx)S 
include board 
or lrimformer 


PC B<&rd 
$2,35 

Traniformtr 

SI .49 


Dealers 
•Yrite for cor 

pnee 

list. Hi M*0 


$995 



CAR CLOCK 12/24 HR 

6 DIGIT $25.95 

CALENDAR ALARM CLOCK 

6 Digit LED 12/24 Hour 

• High accuracy (1 minute/monthl 

• Big A" LED display 

• Special circuit suppress all voltage 
spikes and transients 

• Same case as illustrated above 

• Display blanks with ignition off 

• Reverse polarity protected 

Complete Kit* DC-7 ..$25.95 

Assembled and calibrated . .. 35*95 

Has every feature one could ever ask for. Kit 
includes everything except case* build it into walk 
station or even car! FEATURES: 

• 6 Digits, *5'* High LED • 12/24 Hour Format 

• Calendar shows mo./day • Snooze button 

• True 24 Hour Alarm • 7001 chip does allM 

• Battery back up with built in on chip time base 

Complete Kit* less case* DC-9.$34.95 


your counter to 600 MHz, Works with all 
counters. Available in kit form for $44.95, 
Specify - 10 or M0Q with order* 

stable, output short proof* 
protected! Case not included* 
Complete Kit 

infinite VSWR 

S22.95 

COMING SOON: VIDEO TERMINAL KIT SE ‘ DETA,LS 

TTL 

LINEAR 

REGULATOR 

TRANSISTORS 

74SOO .35 
74S112 75 
7447 79 
7473 -35 
7475 50 
7490A .55 
74143 3,50 

555 ,50 

556 .75 

567 1.75 

1458 .50 

LED DRIVER 

75491 .50 

75492 .50 

3Q9K 99 

3G9H v .99 

340K 12 ,7-125 

7805 C? 99 

7812 99 

7815 ^ ,99 

7818 .99 

NFN2N3904 type 10/Si.00 

PNF 2N3306 type 10/$1 GO 

NPN Pow Tab 40W 3/SI .00 

FNP Power Tab 40UV 3/si 00 

FET MPF-102 rypf* 3/$2O0 

UJT 2N2646 type 3/S2 00 

2N3055 NPN Puwtr 75 

DIODES. 1KV.2.5A S^SIOG 1D0V.1A. 

. 1 Q /51 oo 

1N914A typa- 

. 50/S2 00 

LED DISPLAYS 

♦ 

741 OP-AMP SPECIAL 

Factory pnrrfct mini dip writ* both 
Xerox and 741 pin numbers 

1D far S2.0S 

SOCKETS 

14 PIN 5/51.00 

te ptrss s/si.oo 

24 PIN 2/SI.00 
40 PIN 3/52.00 

' FERRITE BEADS 

wth into and spec* 

15/51.00 

6 ho*e Baiun 3«4d^ 

s/si m 

SOCKET KIT 

AuorTmgni pi 12 
meat used 1C 
sockets Good ro 
h.aw ground the 

•h** M a*. 


GO Hz XTAL TIME BASE 

* Runs on 5-15 VDC 

* Lowi urffrfli <29maJ 

* Dpetair clock* in 
car. boat, plane 

* 1 mimnefrnomfri accuracy 
Kir.TBT. $5 50 
A*5embt?d& Calibrated 


ramsa^ sleulmiiss 

P.O. Box 4072 Rochester NY 14610 
(716) 271-6487 


TELEPHONE ORDERS 
WELCOME 



SlintictiQn 

guaranteed or 
m o n ay r# 
Funded 
COD add 
St .00 Orders 
under S1Q 00 
add I 75. hjv 
rtvdemtt add 
7% U*. 



FM Wireless 
Mike Kit 
$2.95 

FM-1 

Transmit up to 
300" to any FM 
broadcast radio* 
Sensitive mike input requires crystal 
ceramic or dynamic mike. Runs on 3 to 
9 V. Super sensitive model FM-2 S4 95 


TONE DECODER KIT 

A complete tone decoder on a single PC 
Board. Features: 400-5000 Hz adjustable 
frequency range, voltage regulation, 567 1C. 
Useful for touch-tone decoding, tone burst 
detection* FSK demod, signaling, and many 
other uses. Use 7 for 12 button touchtone 
decoding. Runs on 5 to 1 2 volts 

Complete Kit, TD-1 ............... $4.95 


LED BLINKY KIT 

A great attention getter which alter¬ 
nately flashes 2 Jumbo LEDs, Use for 
name badges, buttons, or warning type 
panel lights. Runs on 3 to 9 volts. 
Complete Kit $2.95 


SUPER-SNOOP AMPLIFIER 

A super-sensitive amplifier which will pick 
up a pin drop at 15 feet! Great for 
monitoring baby's room or as a geneiat 
purpose test amplifier; Full 2 watts of 
output, runs on 6 to 12 volts, uses any type 
of mike. Requires 8-45 ohm speaker. 

Complete Kit, BlU-9 ... $4.95 


MUSIC LIGHTS KIT 

See music come alive I 3 different lights 
flicker with music or voice. One Ughi lor 
lows, one for the mid range and one for the 
highs. Each channel individually adjustable, 
and drives up to 300 watts. Great lor 
parties* band music, nite dubs and moie. 

Complele Kit, ML-1 ...... * * $7.95 


DECADE COUNTER 

PARTS KIT 

INCLUDES • 7490A decade counter 

• 7475 latch 

S3 50 *7447 LED driver 

• LED readout 

• Current limit resistors 

Complete with instruction and details on 
how to build an easy* low cost freq. 
counter. R8 


SIREN KIT 

Produces upward and downward wail char 
acteristic of police siren. 5 Watts audio 
output, runs an 3-9 volts* uses 8-45 ohm 
speaker. 

Complete Kit, SM-3 .............. $2*95 


CODE OSCILLATOR KIT 

Powerful 1 watt audio oscillator of approx. 
1 kHz, good for many uses. Great for 
warning alarm, battery checker, voltage indi¬ 
cator and code oscillator* 

Complete Kit, CPO-t * * .* * , $2.50 


POWER SUPPLY KIT 

Complete triple regulated power supply 
provides variable ±15 voks at 200 mA and 
+5 volts at 1 Amp. 50 mV load regulation 
good filtering and small size. Kit less trans¬ 
formers, Requires 6-8 V at 1 Amp and 18 to 
30 VCT. 

Complete Kit, PS-3LT , $6-95 
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ADVA 



KIT $11 95 

ASSEMBLED $17.95 
ADD $1,25 FOR 
POSTAGE/HANDLING 


FREE 


1C or FET's WITH 
35&S10 ORDERS ! 
DATA SHEETS 
WITH MAMV HEMS 


VARIABLE POWER SUPPLY 

Continuously Variable from 2V to over 15V 
Short-Circuit Proof 
Typical Regulation of 0.1% 

Electronic Current Limiting at 300mA 
Very Low Output Ripple 
Fiberglass PC Board Mounts All Components 
Assemble in about One Hour 
Makes a Great Bench or Lab Power Supply 
Includes All Components except Case and Meters 


OTHER ADVA KITS: 


UOOIL KFjUfdL KlT Ltffl duiTh CMOS TJl LIT:. «TL, HTL HiNIL and rnnn M 05 IC'i, 
hi.-in in pr-grnqtkj ■ .lgjiin.n r :’,r iv rqvorsj one c-wcnmllaoc D"ly i few inA fror" uiri'j.L 

un$ 4 i inn Uiiji (,tO r-iaaouc. tnrnplcio t -icudu cue aixi cl>a 'sads. OJfLY St.&j 
FIXED RFtiULAfElJ MiiHEft SUPPLY KITS Shdrt^irdHt prt*ef *.th lfiflrfvt*l CmirY--! 
Vfur-i.j • -.up and hypicnl •-■-jfatian of Q.E-N- Ti&kt th?H- tie, - fni I'lOIT vlutl/Ciri . 

(Xfljeqci AmiFiMa fm SV & KCUmA, 6 V & EOOnA. BV 9 BOOrtiA. 12 V 0 4 WmA. 15 V & 
JOttmA Spnnity ivr.iugc whtti arrlt'ina SH.SKi M, 

Thai* tasy-lci as 9 «ffl&le kitr UwIuU* sll p&mpivnijini*, enmplcrc Retailed inUni-rtians and plaied 
litwryiiEl PC b£r*rili, jufa-Jy Mti :!0 <101 incllifl* CDSd (K mqwi Arid SI Jfi (Hr kirfor 

pwrtt^A ■..<« hBndllinM. 

1 MAIL MOWIHPEE DATA SHEETS uippltal #Hh F-lflOy rniirf Trr.nn rhi* tl. I : HE£ DW 
REQUEST -741 On Arti(i with evBry &i««i o! PSi .)■ ftt-;:::. -Mu IJjs! Op Amp or Iwq EIQO 
FET'i Aich ovary order pi SCO ot me. , pfliEP'BJXftJ P^iOl 10 3 'SI P 7. Oft »rnn i iam p*i tirdiv 
UFlfjLft TOOAV An inns aiDiect Id prior salt «-ii |«*«» vh|- "T to Chanfle wirnoui mr ot 
All lijwnj ar» naw surplus parts 100 % f urciianali # leslecl. 

WfllTli FO-fl FREE CATALOG « 7 S aRflnng nrar JfiO wmicpnriurtnrs dreiad ». lluck. 

5 a f id 13 i Sl 3 riij> 

TEPMS J &siid .,+iatk tn mangy unli-r (LJ.S, funrlil *irh order Yle p. ,< 1 st CIlss poita^ to U.S . 
Conans. Aid MoaicP te^.apL oil k-ll- SI OT handJina sHarfl* un ooflvs pranas ST.,. Calil r ni 
i^rLs sidd tatarifik. Ha-BiSin <Kd 9 f 4 add ptnidja 000 ranter*. ?dd St .00 sarvini ourne 


MORE SPECIALS: 




BC4195DN ' 1SV HDrrtA VOLTAGE RcGULATOfl 1C Very easy to 
use. Makes a neat Highly Regulated - I5V Suppfy tor OP AMP's ate. 
Raquitas only unregulated DC (lB-jI)Vl an-cl 2 bypass capacitors. 
'-Vitn Data SHatit and Schema tics 0 pin mDlP 
LM741 FR EO COMPENSATED OP AM-P. ,iA741. MCI 741. etc- rnDIP 5/$1 
MQ145E DUAL 741 OP AMP mDI P 3/(1 

RC455S DUAL 741 OP AMP mOtP 3/*l 

2N3904 NPN TRANSISTOR AMPLIHifcR.'&WlTCH u> mA p 10® 6/$1 

ZENERS-Sp^ify VoHa 0 9 3-3, 3,9. 4,3. 6.1.6.8. S,2 400mW 4/SLOD 

9 1. 10, 12, 15, 16, IS, 20, 22, 24, 27, or 33V 1*10n.J 1 Watt 3/SI.00 

• MONEY-BACK GUARANTEE 

• ALL TESTED AND GUARANTEED 

ADVA 

m IV W« m ELECTRONICS 
BOX 4181 K , WOODS!DE, CA 94062 
Tel. (415) 851-0455 


P 3 QDE 3 


TRANSISTORS 

fftANSiSTORS 

TRANSISTORS 

ZEIIEH.S $ 

7 N/D 6 

S 079 

IK 90 U 1 

3 ,'Sjl 

ZN 551 B 

Z./ll 

BECT 1 FLEHS 

Z-N 713 

Z 4 

2 H 40 UZ 

M .7 5 

2 N 5 E 49 

2/11 

1 N 45 E tn 

bill 

2 N 72 Q 

4t 

ZN 4 IJ 1 

Ji r (1 

CP 643 

14,00 

INI 58 

Ztl» 1 $ 

i!%i 

Z(£ 9 I !2 

3731 

EP^D' 

S 5 .QD 

1 N 40 ] cn 

5 i' 51 

2 -N 1013 

W. 2 B 

JK 4124 

17 S 1 

CW &1 

34.00 

1 N 406 

2 NI 7 I 1 

zs 

Zn 4 Z 43 

s/u 

E. 1 DC 

4/11 

INJJSErn 

4 /Si 

7 N 1 BJU 

33 

2 KJ 243 

57 S! 

mi 

3/11 

1 M 759 

ZHIBJZ 

33 

ZK 4 Z 59 

4751 

Eld? 

3 /Sl 

1 N 93 4 ' 

] Eli 

Z-NZZEH 

Z 4 

ZN 234 

' 57 S 1 

E 17 S 

3/11 

IN'JiiJ (u 

9 ,'ll 

imm 

mt 

JN 4 JQZ 

39.35 

UPF 10 J rq* 

3/51 

INS /4 

ZNJ 22 Ifl‘ 

51 si 

Zri 53 U 3 i 

29 

■IFF 134 

1 NJQ 54 

e/si 

ZMZ 3 S 9 

B/S 1 

ZN 4 T 31 

SI 

UFFlIZ 

4^1 

1 N 35 DD 

E/SI 

ZUZlM ID 

S 2 

lNrl} 6 (W 

27 S 1 

MPSH 515 

3 /il 

KMBftl' 

1 Z /51 

2112690 

21243311 

a 

5 E 1 DQ 1 

4/11 


E 2 /S 1 

7^7905 

30.29 

2 H 43 J 2 

SU 39 

SE 1 DI 32 

4 /Sl 

1 V 1 X 5 

17 ,'SI 

2 N 2 QCU A 

.24 

ZN 4410 . 

i/n 

lEznm 

4/11 

INie^a 

IZ.'SI 

znZi rtf- 

w 

Jk 44 iaA 

SD JD 

1 EI 002 

4/51 

1 N 4405 

1 U.s .1 

3 N 3 SJ 3 

S 1.50 

jMisn i u 

IT 

SE 50 D 1 t9 

3,11 

1 NMB 5 

imt 

ZN 3553 

5/31 

: N-irib 1 

StMiJU 

1 N 4 HQ 7 

te,' 5 i 

ZN 35 BJ 

4 ,'ll 

ZI 2 «fl 52 F 

? 7 Jt 

If 5 DM) 

H.M 

1 N 414 B 

I 5.&3 

ZN 3545 t« 

6^1 

7 N 4 BB 8 E 

2 /S 1 

TISM 1 * 

3751 

1 N 41 M* 

ifi.'S! 

ZMI&OR 

Zri 4 B 91 

12 it 

TI 175 

1 N 4 J 7 D ifi 

5 ,'Si 

IS,‘ 5 ! 

2 N 3 E 1 H 

B/Sl 

2 NAB BB 

IT 

niflitoi ir r t 

1 N 4372 

1 N 445 T 

ZN 3 b:JSA 

ZRI 3 E 41 

b /31 

b/Sl 

FNAB-SSr 

irUiilB? 

3/51 

4/51 

MM!, I HiN 

iNZitaorf 

SM 410 P 9 

5 W 7 A 2 QM 

SN 744 aK 

' 5 N 7151 N 

SN 7473 N 

1 H 7475 N 

52 95 
11 
15 
15 
IU 

IV 

1 N 477 B li 
1 N 4 /Si 
INS 231 in 
IN^IE 

Jl'll 

4 ,'tl 

ZJI 3 G 42 

2 N se *3 
2 WJI 349 
2 N 3545 

b/S 1 

■E/S 1 

t/yi 

1 ,'S 1 

2 M.fi ml 
2 N 5 FZE to 
2 N 5 T 35 
ZNlllfl 

4.-^1 

6 ,'ll 

57?1 

VARACTORS 

Z« 35 i 8 tm 
ZM 3 D 4 D 
ZN 3 E 91 Lu 

3 ,'SI 

IN 51 39 
Z.N 51«3 
ZN 5197 

b/Sl 

Sffil 

15.00 

1 0 

3 E 

At 

' rj h 1 3 '.r r,. 

S 7 

Zfl.lDW 

i/Sl 

ZNMDU 

!*> D 

SNT 47 EN 

5 N 74 D 3 N 

31 

44 

1 N 5 N 4 

2 U 3 BZ! 

fG.BO 

ZNEZIIt 

-LSI 

D 5 

S 5 

2 N 3 B 2 Z 

29 

JN 5 J 3 H 

2711 

LINEAR lC J s 

M 432 «Hr 

SI 

ZN 3 BZ 3 

40 

?Nb 397 

SI.W 

i mi go i i 

37.50 


SI 

ZltfBbE 

75 

2 H 9432 

1 -H 

LM 3 B 1 AN 

Z 7 

Mvaa? 

2 SJ 9 D 3 it* 

■r.'Il 

IN 54 57 

1753 

LM 307 H 

27 

wvteje in 

SI 

ZN 3 U 05 

JNMtJ 

59.33 

LM 30 aN 

ID 

mim 

jwjgia 

IS 00 

3.(15484 

3751 

LNT 3 D 9 K, 

1.25 

MVIJQJj -a 


2 N 31 H 

6 no 

JW 54 SB 

Z 751 

irrmiN 

90 

MVtS 7 i 

£2 

2 N 3954 

a zq 

7 Nt .543 

13.00 

LM 32 DK 5 

1 35 

IMV 3 ZD 1 la 

SI 

S'JISfU 

1.15 

2 N 5544 

1-59 

LM 32 I 1 K 12 

1.35 

MV 2 ZDt 

2 N 3 UJ 0 

i lie 

7 N 5561 

12.39 

LMZZDKIEi 

1.35 


L41340K.5 

LMlflGF-i 

imma 

L MUST is 

liMJflQTIS 

LM 3 A 0 T-M 

UIUIEN‘ 

LMJ 77 IV 

LMseert 

*E5iLV* 

neeka 

L^7D9CM 

LW/nsicfi 

LH 7 J 3 K 

LWTZSN* 

L 41 J 39 N 

tM?41CR 

L«74ICH T 

I 741 CM 4 

LM747CK 

74 JCJ OIF 

749CI (UP 

S44CP mDIP 

LM (304*1 

LA 1 I^BiSy b 

IMJ 1 I 1 V 

KR255BCP 

274 DDE 

C4302B4 

LAlUilU 

LMUUJ&M 

cfijnec' 

LM33DCI* 

r:. 4 i«d 

HC41MTK* 

RC 419 SON* 

R.CJ195TK" 

LM 4 JS 0 CN 

HC'lhbSWK 

N55SE.V 

NlibhSu 

naiia dip 1 

DM75412 


SI.55 
1.75 
1.75 
LIE 
1 

1.75 

■55 

2.50 

1. Zl 
2/tl 

ja.ED 
J2& 
It 
Ml 
37St 
31 0 D 
3/11 
4/11 
M 
45 
.31 
LPD 
JO 
i,ii 
37*1 
3i 46 

us 

us 

MS 

44 

US 

5S 

5S 

U3 

2.5a 

1.2S 

tn 

2. M 
54 
.US 
59 

US 
] 75 
.St 


% *SUPER SPECIALS: / 


1^914 10 QV/ 10 mA Dinde 
1 N 4 QQ 1 10 QV/ 1 A Pact. 
1 N 4154 30 V 1 .N 31 A 
BR 3 50 V HA Bridge Rec 
2 N 2222 A NPN Trannistur 
2 N 23 Q 7 PNP Transistor' 
2 N 30 Es& Power Xistor 10 A 
2 N 3904 IVPN Amp/SwjflOO 
2 N 3906 PNP Amp/Sw (’100 
CP 6 b 0 Pcwfcr h h I feAinu 


20/31 

15/§1 

25/31 

4/31 

e/31 

6/31 

© 

6/31 

6/tl 

$5 


MPF1C2 200MHz RF Amp 
406/3 MOSFLT RF Amp 
LM324 Ouad 741 Op Amp 
LM376 Poi Volt Rcq mOIP 
NB66S Timer mDIP 
LM723 2-37V Reg DIP 
LM741 Comp Op AmpmOIP 
LM1468 Dual 741 mDIP 
CA3036 5Tran5 Array DIP 
RC4195DN 15V/50rnA mDIP 


RF331 RF Power Amp Tramitfcr 10-25VU /i- 3-3DMHi TO-3 
&&5X Timer Un lbr Different pinout from (w/data) 

FIC4194TK Dual Tracking Regulator ’ 0.2 to 30 V ® 206mA TO-56 
RC4195TK Dual Tracking Regulator ■ 1 &V <i/’100mA (TO 06-J 
aB3B Wavelorm GunUratbr ■ I 1 ’ Wave With Circuit! & Data 


3/SI 
SI-70 
,9* 
56 

2/$1 

3/SI 

4/SI 

3/$1 

-55 

1-25 

35.00 

3/31 

$260 

32.25 

$375 


SPECIALS — THIS MONTH ONLY 


1N34 

1N6263 

2N918 

2N3866 

RCA29 

LM741 

LM1304 

LM2111 

CA3028A 

RC4136 

LP-10 


Germanium Diode 60V 10mA 

Hot Carrier Diode (HP2800, etc.) 

UHF Transistor-“Osc/Amp up to 1 

UHF Transistor—1 Watt at 432 MHz 

NPN Power Amp/Switch 30W TO-220 

Compensated Op Amp mDIP or DIP 

FM Multiplex Stereo Demodulator 

FM IF Amp/Limiter/Detector 

RF/IFAmplifier DC to 120 MHz 

Quad 741 Op Amp —Low-Noise 

LOGIC PROBE Kit-TTL, CMOS, etc. 
(See Above-"OTHER ADVA KITS") 


10/$ 1 
$1.00 
4/$1 
$0.75 
.70 
6/$1 
$0.99 
.99 
1.45 
.95 
$7.85 



BOX 4181 K 
WOODSIDE, CA 94062 

ELECTRONICS Tei. (415) 851-0455 A24 
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P. 0. BOX 19442E 
DALLAS, TEXAS 75219 
(2141823-3240 


WE BET THAT WE CAN SHIP ANYTHING IN THIS AD WITHIN 48 HOURS OF RE¬ 
CEIPT OF YOUR ORDER. If we lose we will still send your order and we will also send 
you a brand new silver* dollar for every $5.00 in merchandise you ordered 1 

IF WE WIN WE GET TO KEEP YOU AS A SATISFIED CUSTOMER... 

WANTA' BET7? 

'Silver dollars are new copper clad style. Refunds are calculated on nearest $5,00 incre 
merit Sundays and holidays are excluded. 



Mini Grandfather Clock Kit 

0* 


ia:o ! 







$39.95 kit 


sOCrH So! □ Sta« 

- i CVOS 1C C:-struct an 
2 Qua I ■ tv Pljltdi PC Bcw>n±s 
6 5 i 4.S‘ 

TP. e«y IO follow irtuructioo.s 
Ljir^o ri" LED ^udocrt *vith AWi'PM 
ft colon iruACKOft 

SrrriuJat^cJ LED Sre “a*oer-aa’..Tn m tTs 
lyne-D-n ied Tic* TCC* 5&Ll'-a. 

lh* fiaur : E 3 umf? I(if J 

o’C< OCc| 

A-d|U««t*e TrOT-i rt7 * TflfRT tCHf IdlTIPl 

on the diiTrit 
LOW COST 

COTrap'-ET^ pyrTT. i'\ «nt 
lorrr>Et $ ipsakc- 


$59.95 (assembled St checked out I 


TAKE 

automatic 

10% 

Discount 
on MDSE 
Orders of 
$50.00 or 

Over. 


SMILING JACK SPECIAL! CLOCK/TIMER KIT (MK^Q3) 

May we recommend the Aircraft Clock/Timer? 

Features 24 hour Zulu time and up to 24 hours of elapsed 
timti on the same set of six digit LED readouts. Totally 
independent operation of both functions. Clock has pre 
sellable alarm with 10 minute snooze. Timer has reset, 
hold, and count functions. Full noise end overvoltage 
protection. 24 hour only. Readouts has dimmer feature 
Of they can be turned off without disturbing the clock or 
timer. Timebase included {.01% accuracy). Because of the 
many options sod mounting considerations the case and 
switches an? not included. Switches are standard types 
Will fit inside standard aircraft instrument case Or the 
medium shadow case {see BF OIL 

9-14VDC 150MA W, readouts on 

40MA W/readouts off 20 95 


PS-12 HIGH CURRENT VARIABLE POWER SUPPLY KIT 

A LOW COST WAY TO HAVE A QUALITY VARIABLE BENCH SUPPLY 

ALL ELECTRONICS SUPPLIED 
LARGE COMPUTER GRADE FILTER 
PLATED PC BOARD 

UNIQUE PRE REGULATOR ALLOWS COOLER 
OPERATION AT HIGH CURRENTS. 

3 to 16V St 15 to 30V (two ranges) @ 

IQA CONTINUOUS (ISA with fan cooling) 

ADJUSTABLE CURRENT LIMITING 
SHORT CIRCUIT PROTECTION 


SOLID WOOD CLOCK CASE 

Handcrafted specifically for the Grandfather Dock (see picture above! 
MADE FROM SELECT SOLID HARDWOOD- These beautiful cases are 
custom cot lor the Mini Grandfather clock and available in either ASH or 
WALNUT Case comes with pre-cut ruby front lens and back panel The 
PC boards slide easily into two internal grooves to make installation quick 
and easy, Choose from the following: 

Complete case assembled and finished —$19.95 
Complete case kit, All pieces pre cut and notched, but unstained and un 

finished - $15,95 

PLEASE SPECIFY TYPE OF WOOD DESIRED, ASH OR WALNUT 


H 1 IUIIIC SEUEIIEEEIVEI III 

A special buy on a hjgh quality ultrasonic transducer allows us to 
offer this kit at a super price - but hurry, quantities are limited! 

You can build intrusion alarms, motion detectors, remote 
controls, echo ranging or liquid level measurement equipment. 

We supply the basic transmitter and receiver electronics inctud 
mg a drilled and plated PC board. The units work at 23KHZ 
with a range of 20 ft. and can be positioned opposite each other 
or side by side and bounced off a solid surface- The output will 
sink up to 30Gm [ i to drive a relay, alarm circuit etc. f\E 

order us oi q> ty.yo 

AUTOMATIC TIME OUT CIRCUIT 

Givrs n 17 second i-nfry delay, than trigger* an alarm, light, etc, With 
5-10 mi null? Mac* abler} time. Device rearms Itself after the cycle. 

Directly cgmptiftbfa with the US-01 and Warble Alarm, Triggers 

an a '"law"'going transit inn Requires 12 VDC Writ source or sink (fQ ("V C 

up to ZOOM A, yO«v 


WHBK nia R M Kh 

Everybody is talking about it 1 A dual tone ear shattering 
sound tha! is impossible to ignore Resembles the Eur¬ 
opean siren sound, EASY to assemble 1 

$2.50 

All necessary com¬ 
ponents & PC board, 

Less speaker. 

5 to ID watts output 
depending on speaker im 
pedence. Useable from 3 
ro 15V flower voltages 
gives reduced output). 

Requires 1 amp for full 
output 



OUR CUSTOMERS WRITE ABOUT OUR GDI KIT: 

".. great kit." 

"...unbefiembie value**, "...good design!" 

"... fantastic kit and service Send three more. " 

The CDI kit is all these things and more. Get in on a one-time deal. 
Complete electronics. 

Requires heatsink {not included) also works for voltage source 
for high intensity strobe. $9 95 


B8 



$49.95 


Regulation: 24Qrnv Load & Line 
Ripple Less than ,5V @ 30V & 10A. 


Add $3.70 lor UPS shipping. Outside continental US. Add $10.00 
for Parcel Post Si Insurance, 


OVER-VOLTAGE PROTECTION KIT <£/- QC 

{ovp- 1) vpo.yo 

The 0VP I will protect your expensive gear from voltage 
Surges, power supply malfunction or tampering hands 
on your voltage adjust. Every regulated power supply 
should have one., Cheap insurance for expensive equip¬ 
ment. Adjustable from 3 to 30 volts DC. Useable on 
Supplies up to 25 amps. Power supply must be Fused, 
Directiv compatible with the PS-12 Power Supply PC 
hoard and all parts suppled, including 25A SCR. 


6 DIGIT MINI MOBILE ALARM CLOCK KIT 
Many of our customers who have bought our other mobile dock ktts 
(MK 03 & MK04), have requested a small mobile dock for in dash 
mounting. We put our engineer to work on it and the result is the 
Compact MK 05 Designed to be a mobile clock from the ground up 
There has been no compromise on quality. Take a look at the specs, 

R rice, sue and compare it with any other clock kit on the market. 
fe will be waiting for your order! 

* Ouiftl Cly-iUJ limifai)* 

* Tdr&ftl w*d! ?*rt*r nere* ft 
taltaga flfqlw-tion 
- Mmifltd .11 Inch. 6 dign LED 
TMCtaul miiH ipo(irt( tHIwtmn 


hqun minutw & 

Tcp Ouilm *po*y pt tm PC 

WSIBSSBIl d**!M ft put* 


P«M 

No additional ccrniponant* 

Complfli wclh pm«tlablfl 24 hr. 
alarm \ipmmkm NOT mdudadl 
Can |h tpwd M 



E«f niiick_ 

ft-H V0C S 40 to 
fleatioun tiTi b* Tumad off ft 
fft* *i^ck tonliFHi* tp kmop um* 
PC botidCloC^ 2.6' ^ 
fUadout board: 2 ] 7S“ 



TERMS: NO CGD's * Send check or M.O. # Add 5% postage 
Tx. Residents add 5% sales tax * Foreign add 10% (20% airmail) 
Orders under S10 add 60c handling * Repair service available 
Accepting phone orders on Master Charge and Bankamencard. 
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TAKE ADVANTAGE OF THIS NEW STATE-OF-THE-ART COUNTER FEATURING THE 
MANY BENEFITS OF CUSTOM LSI CIRCUITRY, THIS NEW TECHNOLOGY APPROACH 
TO INSTRUMENTATION YIELDS ENHANCED PERFORMANCE, SMALLER PHYSICAL 
SIZE, DRASTICALLY REDUCED POWER CONSUMPTION [PORTABLE BATTERY 
OPERATION IS NOW PRACTICAL], DEPENDABILITY, EASY ASSEMBLY AND 
REVOLUTIONARY LOWER PRICING! 


SIZE: 

3" High 
6" Wide 
5VTDeep 


BPTfiCLtCrifllflCl.lBC 


re.ag 


NEW LSI TECHNOLOGY 

FREQUENCY COUNTER 


t/10 lit 

1 IML 


OFF 


IVa lbs. 

COLOR: 

BLACK _ 

FACTORY DIRECT PRICES 

KIT tfFC-50 C -.* * - sc mhz counter with cabinet $ p.s. $99.85 

KfTHPSL-350 - 350 MH Z PRESCALER IjNOT SHOWN] ___ 23.95 

KIT#PSU65£T. .- .650 MHZ prescaler [NOT shown].. 29/95 

MOOEL#FC-SOWT.60 muz counter wired, tested & cal. __165.95 

MODEL#FC-50/600 WT-. 600 mhz coy nter wired tested cal, , . ..199,95 

KIT f FC-50C IS COMPLETE with PflE DRILLED CHASSIS ALL HARDWARE AMD STEP-BY-STEP 
INSTRUCTIONS WIRED A TESTED UNITS ARE CALIBRATED AND GUARANTEED PRESCALERS 
WILL FIT INSIDE COUNTER CABINET 


FEATURES AND SPECIFICATIONS: 


DISPLAY; a RED LED DIGITS ,4” CHARACTER HEIGHT 
GATE TIMES r 1 SECOND AND Wld SECOND 
1AUTO DEC, PT PLACEMENT] 

RESOLUTION: 1 HZ AT 1 SECOND. 10 HZ AT 1/10 SECOND 
FREQUENCY RANGE; TO HZ TO 60 MHZ ]05 MHZ TYPICAL|. 
SENSITIVITY TO MV RMS TO SO MHZ 20 MV RMS TO 60 MHZ TYP 
LNPUT IMPEDANCE 1 MEGOHM AND 20 PF 
iQIOOI PROTECTED INPUT FQR OVER VOLTAGE PROTECTION | 
ACCURACY; 1 PPM f' 0001 AFTER CALIBRATION TYPICAL 

STABILITY: WITHIN 1 PPM PER HOUR AFTER WARM UP j .001 % XT At | 
SC PACKAGE COUNT B All SOCKETED 

INTERNAL POWER SUPPLY 5 2 V DC AT BOO MA REGULATED 
INPUT POWER REQUIRED B-12 VDC OR 115 VAC AT 50/60 HZ 
POWER CONSUMPTION 4 WATTS 

INPUT connector BNC TYPE 


PLEXIGLAS CABINETS 

Great for Clocks Or any LEO 
Digital proved Cfear-Rfrd 
Chassis serves as BezeHo 
|P^77._ increase conrrasi of digital 

-Cabinet i displays 

3 ''H, 6 %"W, 5 H"D Black. White or 

CABINET II Clear Cow6T 
2 %"H. 5 "W, 4 "D « 50 « 


REDOfl GREY PLEXIGLAS FOR DIGITAL BEZELS 

3-wwr 95 « m 4/»3 


SEE THi WORKS Clock KI1 
Clear Pleilgtat SilfttJ 

*68*g 4”digits 
«12 or 24 hr time 
#3 set switches 

• Plug Iransformer 

•aJiDarts mcludw! 

Pfemgias is 

Pre-cut & drifted 


Kft 1B50-4 CP 
Sue 6"H t 4*VW,3"0 

*23“ 2/*45. 


60 HZ. 

ITALTIME BASE 

vV■ 11 enable 
Dig ital Clock Kits 
or Clock -Calendar 
K*ts lo operate 
from 1?V DC 
1 »2"PC Board 
Power Req 5-I5V 
12 5MA TYP > 

Easy i wire hookup 
Accuracy ± 2PPM 

|#TB-1 (Adfustable) 

jcompleie Kit *4*s 

Wir & Cal $9.95 


SPECIAL PRICING! 

PRIME - HIGH SPEED RAM 

21L02-3 

LOW POWER - FACTORY FRESH 

1*24 Sl.SSea 100-199 $1.60 ea 
25-99 1.75 ea 200-499 1.45 ea 

11.39 


OVER 500 PCS. 


ea. 


S-DIBir LED CLOCK CRLEHORR KIT 

08TE- TIlTlE- SnClOSE RLRRftl t MORE... KIT 1001 


FOR THE BUILDER THAT WANTS THE BEST FEATURING 12 OR 24 HOUR TIME — 

29.JD.31 DAY CALENDAR ALARM, SNOOZE AND AUX TIMER CIRCUITS 

Will alternate time (8 seconds) and date {2 seconds! or may be wired for time or date display only, 
wrth other functions on demand- Has built-in oscillator for battery back-up. A loud 24 hour alarm 
with a repeatable 10 minute snooze alarm, alarm set B timer set indicators Includes 110 
VAC/GOHz power pack with cord end tap quality components through 

1 


KIT 700TB WITHS S'DIGITS . 439 95 

KIT 7001C WtTH 4 - €" DIGITS b 

2 3 DIGITS FOR SE CONDS 442 95 
KIT - 7D01X WITH 6 6 DIGITS 445 95 


more 

DISPLAY 


KITS ARE COMPLETE (LESSCABINET w * m*U& e wSMi 

^j^OG^T^n^A0lNE^^OACCEP^UARTZCRYSTA^jM^ASEKf^f T8 1 

PRINTED CIRCUIT BOARDS for CT TO01 K«(s Spec-tv fo*700t 

sold separately vvith assembly info PC Boards are 

drilled Fiberglass, solder plated and screened o CorX-i745 

wnb componem tryout ^ 






JUMS0 DIGIT CLOCK 

A complete Kit {less Cabinet) featuring: 
Six .5" digits, MM5314 1C 12/24 Hr. 
time, PC Boards. Transformer, Line 
Cord Switches and all Parts Ideal Fit 
in Cabinet II 

Kit #5314-5 *19 9S 2/*38. 


ea 


JUMBO DIGIT $ Q95 
CONVERSTION KIT *T 

Convert small digit LED clock to large 
,5" displays. Kit includes 6 - LED's. 
Multiplex PC Board & Hock up info. 

Kit #JD-1GC For Common Cathode 
Kit SJO-1CA For Common Anode 


7 WILE LEO CLOCK 


AUTO BURGLAR 
ALARM KIT 

4*1 All TOAVHIUlI AUpt*5f T DihSTALL 
A 4 A.AW fhOviDlUi UAN- F {A YliPES **QF 
NORMALLY FOUH'I XlUIH *<■**“ 
1 ‘HOyiJiuh FOn #05 A OnOUXDIHG 
fWirCHlt an IfH&ORS WILL PUL56 IffiAh 
• Flay *1 ihZ bate OH Dmvl SiIUn put 
PROVIDE* ^hCNjHAMMABLL TIME DELAYS 
FOM (Kit IWTHiy A ALArtU PIFtlOD UNit 
WOUMS UNOtFl BEMOTt SWITCH 

CAN 01 MOUNTED wm«r DE&mED CMOS 

heuauflity *[ sort r al.se alahms i 

PAQVkOf* AO" ULT"A Of "i HO ABLE ALARM 
DON of Ml foot ED IT LOW PRICES' THIS ISA 
toi* QUALITY COMPUTE Kit mitH ALL PARTS 
■ncli>dihd oetailed drawings and in- 
si ruction r. OR AVAILABLE WIRED a ho 
TISTIP 


KIT #ALR-1 
$9.95 

#ALR-1WT 
WIRED & 
TESTED 

$19,95 




VARIABLE REGULATED 
1 AMP 

POWER SUPPLY KIT 

• variable from a la 14V 

• SHORT CIRCUIT RftOOF 

• 721 tC REGULATOR 

• JN1G55 PASS TRANSISTOR 

• CURRENT LIMITING At 1 Amp 
KIT IS complete including 
DRILLED A SOLDER PLA1ED 
FIBERGLASS PC BOARD AND 
ALL PARTS ILhss TRANS- 
FORMED #1T BPS-Q1 
TRANSFORMER 2AV CT “ 

prpMldt H»MA Bl i?v #mct 

1 Ampaisv. 1 J.S 0 


U"f\ 


i 


,2(1* 

MODEL 12 V0l -T AC or 
#2001 oc POWERED 


-fi JUMBO I "RED LED'S BEHIND fi£0 FILTER LENS WITH CHROME ftIM 
- SET TIME FROM FRONT VIA HIDDEN SWITCHES * 12/24-Hr. TIME FORMAT 

* STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC 

* BRIDGE POWER INPUT CIRCUITRY — TWO WIRE NO POLARITY HOOK-UP 

* OPTIONAL CONNECTION TO BLANK DISPLAY [Use When Key Offin Car, £lc.| 

* TOP QUALITY PC BOARDS A COMPONENTS - INSTRUCTIONS 

* MOUNTING BRACKET INCLUDED 

KIT «Z0O1 _ 115 VAC 

COMPLETE KIT iSSc $0795 Power Pack 

|Lqss SV. SAlteryj MOHE Wm* EA #AC*1 

ASSEMBLED UNITS WIRED & 


*^50 

m* ea 


TESTED 

ORDER *T20Q1 WT [LESS 9V BATTERYJ 
Wired lor 12-Hr. Op. il not olherwisfe specified 


$QQ95 1 OR 10796 

09 EA. more j/ t* 


OPTOELECTRONICS. INC 


BOX 219 • HOLLYWOOD FLA 330 22 • (30S) 921 2056 


i^m 

m 

tUliiHfl'Ci 

no 


■ 


STORE: 823 S. 21 AVEl 
WE FAY All SHlPFiNC INCOHTlKlNTAi USA - OTHERS ADD S% \ IDS FOR AIRMAIL j 


ORDER 8Y PHONE OR MAIL 
COD ORDERS WELCOME 

Qrdvrj Undnr STS Add SI OQ Handling 
FM Res. Pitas* Add 4% Sa^s Tat 
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; ’ $ v :■: x xxx :' v ^;-: jft 

v.‘. , i-‘. 3 .’ H '. v»r- v 


f&psip# 


i*i“ JPi iTL . . ■ ■i 

mmrn. 

mmi 


Wsm®, 


No mon 


you 


nV.C.CE'E" 


SuMm&cod&i 








» rrom ranei ims 
of Aii Channels I 
* Fullv Automatic 


only $87.95 

':' _ X--X _ , +i 


>»X• •••* ' vr,V-*--A- , 7*Av.v,v>‘" “‘"'■''iv'v'’- ™’' 

ug the Symhacoder into the back of yo 
ielect channel 22, and the Synthacodcr 
ommartd of your radio -“ Giving you 
ip control of ALL frequencies. 

-.-.v.v.v.v.v.v.-.v.'.v.'.v.y, 1 ,;.;.;,;.;--;.;.; 

vx::; xxx-x-:-x. ;• 

. ^-V.W.V.V.VrtV.V.V. .V. • < •. .I. \*_ V /. "i - - • • * i,».« - • • • • X 

... * I "jVl* *,-• Ill till*' ,k ■ ", •,*.•. |V| I 


» rutty Automatic tnvai 

• Small Size: |§g| \W* x 6” 

• Factory Wired and Tested 

• Easy To install 

-xx-i-.vX'Xr.’.-F.-.-.-.-.-.-x'cX':' xt-t-x-x- x-x* XWIv.x. x 


postpaid 

CA Residents add 6% sales tax 

a - * - - * * * 

-I • ‘ • 


x 6 






•XvXvX-.-X--'- '. 'yy. y- -x-x 

yx.-X-vXvX-'.v';’ ;XX; 
■X i- |jv|vjvvX': • !x 


„ — ,— w -- ■ — ■ —- - -*■ . . ■ » ■■■■ .. ~~~ ■ ■ ■' ■ 

X;': x:’’ ixi^x^ixx'^ivi^xrxxv;:::^:::''’!: : F' •, : 

'is* nipc YES, I would like to purchase a $y 
t^lfieS Enclosed please find my *87.95 (P 

handling). California residents add 6% 


x x :• :•:•!. ; . • 

• • * > ,x",.* ... • , '• < • < , 

1 ^^|V , *. ' Aaa^^X!'! Vj'!"!* I 

purchase a Synthacocter to 
mv *87.95 (Price includes 
sidents add 6% sales tax. 


m ^ VP U. 4 -P w yj 

handling). 


□ Cash O Check 


enclosed. 


□ Master Charge 


P.0. BOX 2233 

1247 COMMERCIAL AVENUE 
ii OXNARD C A 93030 
(805)486-0817 


BITE! Please send more info. 
fOOKED! Please RUSH my Synthacoder 




Please charge my 
Credit card #, 


• -*• ■’- - T . L I ' i- - *"■ . " ’ • 

□ Money Order 

□ BankAmericard 


■-- -- .-V . 

Interbank 


iHiuiUdHA tr^ 

Expiration date 


* 








|xx ; 

<-:v V 

' 

. . 

♦ - • * * * * • * • 



Name_ 

Address 


Call 




Zip 


































































































































































































































































































































WE PAY POSTAGE! 


ELECTRONICS 


P. 0. Box 401247, Garland, Texas 75040 (214) 271 2461 


If your computer uses the S-100 buss; D.R.C. is a name you 
will want to know. 


ROTARY SWITCH 

Instrument grade, 6 Pole. 
Position. Centralab. 

S.W each 


I AMP RECTIFIERS 

House Numbered. Factory 

m 

marked units. AH meet 200 
PIV minimum. Many up to 
1.000 PIV. 

30 FOR $1 
Full Leads. 


16 PIN 1C SOCKETS 
Low profile. Solder Tail. 

5 FOR SI 


ZENERS 

1 W. 15 V. House Number. 
Motorola. 

5 FOR SI 


IN4748 1 W. 22 V, 
Motorola. 

10 FOR $1 


CALCULATOR DISPLAYS 

Brand New Units 
By BOWMAR. 
Common Cathode. 

.11 INCH CHARACTER. 
9 DIGIT - $.99 
6 DIGIT - $.69 


MYLAR CAPACITOR 

1 MFD. 400 VDC. 5%, 

2 FOR $1 


THERMISTOR 

1 K OHM at Room 
Very Sensitive. 

4 FOR $1 


Send us your name 

2708 2708 

1KX8 

EPROMS 

Prime new units from a major tLS. mfg. 
650 N. S, access time. Equivalent to four 
1702A's in one package! 

GOING INTO 

BUSINESS $15.75 


SALE! 


each 


74IC OP AMPS 

MINI DIP. Prime New Units. 

Has computer MFG's house number. 

12 FOR $2 
100 FOR $15 


DISC CAPACITORS 

.1 MFD 16 V. P.C. Leads 
Most Popular Value! 
P.C. I eads. By Sprague. 

20 FOR $1 


TANTALUM CAPACITOR 
I MFD. 35 V. Kernel. Axial 
Lead. Best Value. 

10 FOR $1 


POWER RESISTORS 

.5 OHM SO WATT. 
Adjustable 5% 

2 FOR $1 


OPCOA LED READOUT 

SLA-1 Common Anode. .33 In. character 
size. The original high efficiency LED 
display. 

$.75 each 
4 FOR $2.50 


3 OHM 15 WATT. 5% 
3 FOR $1 


.25 OHM 3 WATT. 1% IRC 

4 FOR $1 


POWER ZENER 
IN3998A 10 W. 6.2 V. 

2 FOR $1 W/HDWR 


TRANSISTORS 


2N3566 - TO - 5 plastic. NPN 
VCEO-40 HFE 150 TO 600 

10 FOR $1 


MPS-6566 - TO - 92 
plastic. NPN. 

VCEO-45 HFE 100 TO 400 

10 FOR SI 


T1S92 - TO - 92 plastic NPN 

10 FOR $1 


EN3906 - TO - 18 plastic. PNP 
VCEO-40 HFE 100 TO 300 

10 FOR $1 


2N3904 - House ff- TO 
NPN. VCEO-45 
HFE 100 TO 300 

10 FOR SI 


-92 


2N3616 Motorola TO - 3 Power 
PNP Germanium. 85 W. 75 V, 

7 AMP. 

2 FOR $1 


TERMS: ORDERS UNDER $15 ADD $.75. NO C.O.D. WE ACCEPT VISA AND MASTER 
CHARGE CARDS. MONEY BACK GUARANTEE ON ALL ITEMS. 


D20 


ELECTRONICS P O. BOX 401247* GARLAND. TEXAS 75040 *(214) 271-2461 
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y 4 jO 5 

( Dual o? a/VP 

( {also owwhas |4£X . S'SS'f, liJ! 

J / Hou-si A' ak.kid - "Rl hMkeD , 


Miniature 


*D-5* * SPCIS 


SPOT 


DlOD£, 


(?, _>q-S l qNT£:L& Factional 


10/*2.So 


ALL SPECIALS 
SObiECT TO 
'vPWcflL SALE./ 


RecTineR. 

INCLUDC.S FINNED 
WtAT SINK AND. 

V SocKiT >- 


UIITH ALIMOuNTimC, 
V UARDWAR1_ 


SURPRISE ! 

lower prices 
.more choice 

74LS TTL 


74L5G0 
"AlSOl 
74LS02 
74L5t>4 
74L50I 
74L510 
74 ISM 
74LSI2 
74 LSI 4 
74LS15 
74LS»(H 
74LS2I 
74L522 
74LS26 
74LS27 
74LS30 
"4LS52 
"4153“ 

74LS15 

“4LS4: 
74 L54 7 
74L548 
74L574 
74LS75 
74LS76 
74 LSBti 
74 L510U 
74L5I2S 
74LS12ci 
74 LSI 52 
’4 LSI 5ft 


jo. io 
0-30 
0. 30 
0.33 
L?.3& 
0.36 
cK3fi 
D,S3 
Lift 
0.30 
0,30 
CM3 
0.33 
0.45 
0,3* 
0.30 
fl.SS 
0.4S 
0*45 
0.90 
1.00 
0.90 
0.50 
o.*a 

0,50 
n , So 
0.50 

0-bl 

0,1*3 
I IS 

1*10 


74L5139 
74 LS151 
141^155 
74 LSI 57 
74L5L60 
741S16I 
74LS1M 
74 LSI 63 
74LS16B 
74 LSI m 
74LS t 73 
74 LS17 J 
74L5I T 5 
74LS240 
7445457 
’4LS,:Ba 
741S26* 
’4L32S3 
74L5365/ 
SOLS^S 
74LS3frb/ 
S0LS9fj 
74LS367/ 
S0LS97 
74LS3bS/ 
F0LS98 
74 LS 3 lib 
SILS35 
£1LS% 

A LLS97 
B1LS9S 


0.75 


T.M, 


8K Econoram 11 


Sure, any body cm throw together an 8K RAM,-.or there wouldn't 
be so winy ftvailobloE tut those who know ffeoery recognize the 
Corfbout board a? not juM an exceptions! ralov hl's no secret 
we know hem to keep costa down!, but ns jo example of he* to 
p:L citra options into a basic nesory board. Extras like i 
vector inte erupt provision i i" you try to uriic in;a prntecce-J 
•eaKrfy. kn VLL STATIC design. cLisinstiri| thr tiling and rr- 
fresh rrquifenents of dynaiir types. It tip' alntig at 4 SI) ns + 
with i 1 wait state option for those of you with 4 Wfc Z-S& 
usehtne*.. yet power in 1*50 wA typ„ and guarantor:] 10 he; Its? 
than t -5 A. Seiectable write strobe weans yog cart use this 
board with or without a front panel. Each IK block nay be nd- 
drested independently far extra flexibility, And of course, 
thert arc ■sockets for a 11 ICs, prime Z102-J.lv, ,j super circuit 
board,, i your warranty on .ill parti., this isn't just .-mother 
hoard, this ss a board you can depend on. 


Kit 

Form 


Also available 

ASSEMBLED - 

tiaa.50 


what a supply! 

That ru figure, b> the n.iy, is for cantinuouj of-ention. Ho 
heli're rhir ratings are the snst honest md conserva¬ 

tive -ay to go — but this ’upply has crmvfih reserve so that 
you can Jrm TKSLVE LHTS -nh a 50% duty cycle* Cur ctistcu 
wound rransforaor, |riicrws Lear sinking, and conservative 
Je*, tgn sake this possible Hhat else will you Lite about 

this, supply? !lo* about cn-bar overvoltage protection_ 

.05 Volt regulation, no load to full load...fcF bypassing... 
and simple construction. All paTts i except transformer, 
bridge, filters) mount on u single circuit board, and that 
includes r|\o heat sibV-v .md pass devidos W Wllvlhor for bam. 
CP, or bench use, th| , is i classy kit that lasts and lasts 

* 


12V 8A 


r Ca.se , chaas i s a nd h ardware not in c 1 udad 


•variable output 11 - 14V 


Grandson oi 

a cheap clock 

STILL $14.50 plus 11b. post 


Several > ear* *e introduced our "O-cyp Clock", a - i rple. impretent ious deck kit r t* ■ x-t ^ paired au* 

irnxis rxttittona. Later, we upfpadrd cur ki* tilth bigger readouts, 'irijtbter digits, and a bigger ^oerd, 
tnst was cur "Son of a Qifip Clock". Our current Clock is the ' Grandson of a cheap -'lock" — and this list 

*e have .jpped the digit site To 4"* while retaining all the features that cade the original clocks such 
big; STicrei Ari. . like 6 digit operation* separate Jr: vet And sequent transistors. 12yZ4 hoar ejFeraticri, t*J 

or Sd n- capability* industrial quality ri board, 1C socket to eiiwifiiaie heat da^-sge. and vo on. 

This is m cinpiete cliscl. kit . 1 •- -.mly case. Unlike of ixir iwttators charge eitm for tb^ i ; 

board and tionsfonaer, we include both items-- - as well as time setting switches---in she package price 
Our data sheei tells how to rnmntf the readouthow ro use with a tijne bat e for buttery or automacivc p- 
eratior, und aa^crably procedure , Slou* that despite the i.^rger readouts, the price is not inn* penny higher 
than the "S&n of n Cboap Clock", 


... and some stuff from our NEW FLYER! 


IT RMS t Add 5(<s tci orders under 3 Hi. fltusi- add 
53 to covet «.hlp}iIng---iBDre in the case of power 
supplies • ■-cxces-. refunded. Wf accept COO order 
*f •stvecT address is included for UPS, To place 
lank iwer I card*/VISA* ^tosterc barge * orders (SIS 
~,h isnai’ call our 24 hour order desk at (4153 
5o2-0*3* 


he thank you far your patronage and apprec iit 
your cecftents. 



FREE FLYER ft’ you haven't see- Line of nur fly¬ 
ers lately, you are in for a surprise* See, ue 
keep find ini ill these neat parts to carry...and 
*e keep genorUing new kits**.now we have bodl-*, 
oore susii kits, esoteric ICt* more Vector pro- 
duett,..In short, stuff that tfelights the heart 
of the electronics bobby it*, AM you have to do 
to get your own copy is le *.*-si4 us your na»e end 
address, Sc 1 II 'Jke care of the rest. 

Sri ' 'c ' g4 
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twin 


7400N TTL 




SN7401N 

16 

SH?^eaN 

.» 

SN74154N 

1.06 

SN7402K 

.21 

SM7470N 

,45 

SN7415SM 

03 

6N74U3N 


SN7472N 

.39 

SFF74156N 

89 

SN74MN 

IS 

SN7473N 

37 

SN74t57N 

.99 

* SN74U5N 

?4 

SN7474N 

.32 

SN74160N 

1 25 

SiV74t3iSN 

n 

3N7475N 1 

50 

SN74161N 

39 

SN7437N 

,2S 

SN74T6N 

32 

SN74163N 

39 

3N.‘M;iaN 

25 

5N747 5N 

5.00 

SN74lfi4N 

1.10 

s-Nrip^ri 

25 

SN74S0N 

50 

SN74155N 

1 to 

SN741PN 


SNJ442N- 

,98 

SN74I6SN 

1 .2& 

SH74HN 

. 31 ? 

5N7433N 

70 

5N74167ft 

5 50 

SN7412N 

J 3 


.36 

SN74170N 

2.18 

DM741 ON 

.45 

SU7JgtiN 

■39 

5N74172W 

3.95 

SN7414M 

70 

Sn7436N 

3.53 

SN74173N 

1.50 

SN741&N 

,35 

&N74f^N 

249 

Sft|74t74N 

1.35 

SM7417N 

.15 

BW74MN 

.45 

SI474175N 

39 

SN7420N 

.21 

SN7497N 

,73 

SNM176N 

SO 

SK742IN 

■53 

SN7492N 

.4# 

SN74177N 

93 

SN7422N 

.48 

SN7+9GN 

.49 

Sn;41S0N 

99 

SN74?3N 

.37 

5N7494N 

79 

5N74131H 

2 43 

SN742JN 


SN74MN 

.79 

SN74102N 

95 

SH74ZBN 


SM7496N 

■S 3 

SN7I1S4N 

1.95 

SM74J7*I 

.17 

SN7437N 

4.00 

SH 74 ISSN 

3.26 

SW7429N 

42 

SN74!00« 

1.00 

6H741ft6N 

IS.06 

SN743W 


SN74107M 

.33 

SN74187N 

*.» 

3N7432N 

.31 

SN74T21N' 

.39 

Sft|74!(WN 

8.95 

S^J7«7N 

27 

SN 74122 If 

49 

SN741 BON 

1.18 

SN743J5N 

27 

6N74123N 

.50 

SN7419IN 

i .25 

SHTM39N 

.£& 

SN7J136N 

60 

SN74192N 

ffi 

firt744l)N 

15 

SN74126N 

.60 

SN74193N 

.39 

SJJ7441N 

.39 

3N74132N 

1.08 

3NJ4104N 

1.25 

SN7442U 

.53 

SN7413014 

9IS 

SN74195ff 

75 

3N7443N 

75 

5N74 i 41N 

1,15 

SW74196N 

1 25 

SN7444N 

75 

SW*142N 

■i-M 

SN74107U 

.75 

SH7445N 

.75 

SN74U1N 

4.50 

SN741S9M 

1,75 

5N7444iN 

•St 

SN74144N 

4.98 

SN74199N 

1 75 

Srf74-r7N 

.69 

SN74145N 

1.15 

SN7420SM 

5.S9 

SN744BN 

.76 

&M74147N 

235 

5N74279H 

90 

SN7450N 

as 

3M7414BN 

2 .0C 

SN74261N 

1.79 

5N7451H 

.27 

SN74150N 

1 DO 

SN74294N 

6 DO 

SN7AB3N 

.27 

SN74151N 

.79 

EM74265N 

6 M 

Sr«74oMlN 

.20 

SN7A153AI 

.69 

SN74SS7M 

.75 


MANY OTHERS AVAILABLE ON BFOUCST 

20 n ' 4 . Discouni for TOO Gombinea 7400 's 


CC4CNM 

25 

CMOS 

74004?! 

.75 

604001 

.25 

CD4D3U 

65 

74C10H 

B 

CEI40!:? 

25 

004035 

1.65 

74CWN 

.65 

<® 4 iwe 

2.&0 

CD4040 

2.45 

74C3DN 

65 

CD4M7 

?5 

CD404? 

1.96 

74C42N 

2 15 

nDAMS 

.53 

CO4044 

1 50 

74C73N 

1 SO 

CD4Q1D 

5S 

C04Q.tG 

2.51 

74C74 

1 15 

CD4011 

.as 

GW047 

2,75 

74CS0N 

3 CO 

CCWD12 

2 S 

CO4043 

79 

74C95N 

2.80 

CD-iCU 

.47 

004O5O 

79 

74Cn>'i'N 

1.25 

CCMD1E 


CD40&1 

2.35 

74C151 

2 £0 

C04D1? 

1.35 

CD40SI 

2.95 

74C154 

4.80 

mm 

.55 

CD40G0 

3.25 

740157 

2-15 

CEMD2D 

1 41 

C04tefi 

1J5 

74C1EO 

3 25 

CtHBfi? 

1.25 

CD4063 

45 

74CL6T 

3.25 

0040(23 

.25 

CChiQ71 

45 

74C163 

3 M 

CWK4 

1 M 

CD40B1 

.45 

74C164 

3 25 

CC4026 

,25 

CD4511 

2 50 

74C173 

2.60 

CD4K6 

13 H 

CD451B 

2.50 

74C19Q 

2.75 

CW& 

.69 

MCI 4568 

3.&D 

■4C195 

2 75 

CD^KiU 

1 fifi 

74CKIN 

.39 

UW044 

4 M 

CD4029 

2.30 

74CJ3EM 

55 

MC 1401 <i 

6 £ 

i LM3O0H 
LM^liH 

.BO 

.35 

LINEAR 

LM13S1JJ 

LM 1414*i 

1 05 

1.75 

LM3D1CN 

35 

7flMG 

1 75 

LM1458G 

.$6 

lm:: 02 h 

.75 

LM37t?N 

1.15 

LW14S6N 

.95 

IMS 04 H 

1.00 

UA373N 

3.25 

LM155HV 

1.35 

1 LW305H 

35 

LM377N 

■1.06 

LMH 1 IM 

T.9& 

I.M3C7CN 

.35 

imm 

1.39 

LV 2 MT 1 N 

2.95 

LM308H 

1 DO 

LM380CN 

1.05 

LM306SN 

.69 

LM306CM 

1.00 

LNW01N 

t.79 

LM39MN 

,55 

UH309H 

1 to 

LM3S2N 

1 79 

LMS905N 

» 

LMSMK 

S3 

Fit 501K 

B.0C 

LW19E9 

1.25 

LAPtOCN 

1.15 

M-E&10A 

e.oo 


1.65 

LW311H 

90 

NE531H 

3.00 

MC55SEV 

l.M 

i«im 

.90 

NES30T 

6.06 

_M7525N 

.80 

LM318CN 

1,50 

NE&40L 

5.06 

LM7535N 

1.25 

LWJ 19 H 

1.30 

NE550N 

.79 

3D3SB 

4.95 

LM320K-S 

1.35 

N6555V 

.39 

LM75450 

49 

LM320K-6.2 

1.35 

HESGffl 

5.06 

76461 CM 

.39 

LMJ20K-12 

145 

ME&51B 

5.00 

75I&2CN 

.19 

I.M320K-15 

1.35 

NEE63B 

5.00 

7545DCN 

39 

LM320T-5 

1 75 

Ne&£S5H 

1.25 

76454CN 

.39 

LNt320T-&.2 

1 75 

NE5S5N 

1.75 

75491CN 

79 

LMJ;20T-& 

1.75 

NE556CN 

1.25 

75492CN 

63 

LM320T 1? 

1,75 

NESS7H 

1.95 

7&494CN 

69 

LM320T-(5 

1.75 

NE557V 

1.50 

HCA LINfAH 

LM320T-T3 

1.75 

LM703CN 

.45 

CA3013 

2.15 

LW920T-24 

1 75 

LW7WH 

29 

CA3023 

2.56 

LM333K-S 

9.96 

LM7B0N 

29 

CR3015 

2 46 

LU3J4M 

1 60 

E.M71UN 

.79 


135 

LM339N 

1.70 

LM 711N 

39 

CA1G40 

1 30 

LM340X-J 

1.65 

‘.MJ23H 

.55 

CA3059 

3-25 

LHB-tttt-e 

1.95 

LM723H 

55 

r:7cr)$0 

3.25 

L.M34CJK-a 

1.SS 

LM733N 

1:80 

CA3D3D 

85 

LM343X-12 

1.65 

LM736N 

1.1X3 

CWWl 

2.DO 

UW 40 K- 1 & 

l 95 

LM74H01 

35 

CA3D52 

200 

LM 340k 1R 

1.65 

LM741CN 

.35 

CA30M 

1 rYi 

LWH'tOK 24 

1.95 

LU74I-14N 

19 

UAJOSfi 

65 

LW340T-E 

1 75 

LM 747 F 1 

.79 

CA3069 

3.75 

1 LM 34 CT -6 

1 75 

LM 747 V 

70 

CA3091 

18.20 

LM3401-S 

1.75 

LM743U 

39 

GA310? 

2 95 

L LM34df-12 

■ 75 

LM 746 N 

19 

CAll 23 

MS 

LM340T-15 

05 

LMt 3 D 3 N 

80 

CA313C 

1.39 

LM 349 MS 

1 75 

LM 13 G 4 N 

3 19 

CA3140 

1.25 

l MMOT-ju 

t 75 

LMt365N 

1.40 

GA 350 B 

1.75 

LM350H 

t.QO 

LM 1307ftl 

95 

RC4194 

5 95 

LM361CN 

65 

UttSIQN 

a.os 

^04195 

3 25 


.’■ILSttl 

74U503 
LSOi 
7415(15 
741 SO 0 
74U510 
741 .S1 3 
?4L5t4 
74LS23 
■4LS26 
74LSS7 
74LS38 
74LS30 
T 4 L $32 
74L344D 
74LS51 
74L$5fi 
,-4LS73 


74LSOO TTL 


74 LS 7 J 

MWfc 

; 4 LS 7 f( 

74L583 

74 LSB 5 

' 4 LSS 8 

74LSSG 

74LS92 

jSfLSW 

74 l£B 5 

74tS&fi 

7415*617 

MLS 109 

74 LST 1 ? 

741 SU? 

7415U& 

74LS1JB 


74LS1® 

7413(51 

; 4L3153 

74L&157 

74LS16J 

7J_SI6* 

7415*64 

74LSJ75 

74LS1&1 

74 LS 2 3€l 

7415191 

74LS192 

74 LSI 93 

74LS1&* 

74L$l95 

74LS257 

74L520O 

7*15273 

74LS670 


CLOCK CHIPS 

msm & Digit, bcd outputs, met Pin. 

MM53M & Dipl, BCD Ouflpute, 12 ur 24 Kcul 

MW 531 ? 4 Dtyil, B£D DuLpWS. ■ PP$ Oulpul 

MM& 3 H 5 - 1 2 a 74 Hdui £0 d: BO Hi 

UM 531 E 4 Dipl Alarm ! PPS Qtipul 

HM5S1B VkSM Ctocfc Ctlip. For Lh» WIUi rMM5S41 39.951 

Cl ?frP & Digit, Calmdar Alaim, 12 Of 24 Hnur _ 


DATA HANDBOOKS „ _ 

7400 Hiii o-.ix 45i bflicr ifiiior n-f 54QO, , T4O0 IC& S2-9I5 
C All OS i-'in-p'.jT Hi D-Uslt i;: C i £jfi of 4000 Seri#* tC 5 $2 .SB 
Linear h i r i-c?^i Hi I-uncnone: Oa^criptiur S2.9S 

ALL. THRE-E HANDBOOKS56,j 



T 2111 It-BCH llriieeEflt $!&.95 
LEU 



T 23-7 White uuferaeelet £ 29.95 
rain rftEiaw hM tiiiLi’i -1 £ 34.95 
LED 


Tlmcband tymmm 

M 

— Watches — 

JBnl 

Men’s & Ladies 


* Solid State 

Ml 

* Displays hour, minute, 

TC 441 WJliH H.'itniJ $ 29.$5 

second, month & day 

TC .140 YsltDtt vn.’ilrnn 334.95 

* Snap-out battery 

LCD 

LADIES LED 

replacement 

* Free set of replacement 
batteries 

* Choose LED or LCD 


styles 


* One year factory 

T 3 l 1 Whituwimp $ 34.45 

warranty 

T 310 Y*Uuw w kIfjhi $ 39.45 


WIRE WRAP CENTER 

HOBBY-WRAP T00L-BW-63D 

Batiery Opheratect (Size Q 
Weighs ONLY 11 Ounces 
Wraps 3D AWG Wire onto 
Standard DIP Sockeis. (.025 inch) 
Complete with built in hrt arid sleeve 


$34.95 

Lteifciw* fi« i t'nrtfrtii 


WIRE-WRAP KIT — WK-2-W 

WRAP # STRIP I UNWRAP 

. Tool lor 30 AWG Wire 
* Roll of 50 H. White or Blue 30 .AWG W<re 
« 50 pcs each 1". 2", 3' M Icnpths — 
piLj-siripped wire. 

$11.95 




CHANNEL® 


$ 159.95 



-- VffifO €XT£XTffi#AfeffT STKIFM 

Freeze Action • Speed Option 
AptornalJC lime and scorekeeping 
Battery-free AC operation 
Dual controls with 8-way action 
BuifNn Pm Hockey and Tennis games 
Easy hook-up cm any Bj'W or Color IV 
Factory warranty 


WIRE WRAP TOOL WStf-30 

WRAP • STRIP * UNWRAP-SS.S5 


WIRE WRAP WIRE — 30 AWG 

25ft. min. $1.25 50fUSl-95 i00ft.$2.95 TOOOft- $15.00 
SPECIFY COLOR White - Yellow - Red - Green - Blue - Blacfc 


Channel F — additional cartridges — SI9.95 ea. 

#B112 - Desert Fox/Shco-ting Gallery #8113 - Blackjack it or 2 players) 

#fl114 * Spitfire (1 or 2 players) #8115 - Space War 

#0111 - Tic-Tac-Toe/Shooting Gaiieiy/DaodlerQuartra-Omdle- 


XC239 

KC209 

KC2Q9 

XCZM 

*C2? 

HH2 

xtn 
:< £22 
S&L-22 

01.707 


125 " ri>a 
Hen 
Green 
drjnse 
YelitM 


,T*r dla. 


10*1 
4/&1 
■IS I 
4.'$1 


DISCRETE LEDS 


MCI 71 

Red 

1 WB1 

XD 11 

Green 

4*1 

Will 

Yflllow 

4-Si 

MCI 11 

flungf 

4,'SI 


.rM *13 

Red 

1041 

XC 526 

135 " m. 

Red 

541 

XCS 56 

. 2 DO' die. 

Rod 

iO.'Si 

Gnw'i 

4.^1 

KC 52 fi 

Gjsw 

4151 

MC 5 S& 

Green 

441 

Yellcw 

4 .J 1 

XC 526 

te ! Io* 

*.n 

XC 565 

Yelluvt 

4 ‘Sl 

Orj^uU 

4 .S 1 

XC 526 

Orange 

441 

XC 556 

Orange 

441 

RT 

-1 S+ 


Clear 

4,41 

XC 556 

Clear 

741 


UBS" 4iy 

MV5B PfO ■ 5,'Sl 


W*A-\\tb LzC 

ft"*ft"xldO 

:!•■:._ Mi.no 


DISPLAY LEDS 


POLARITY 

Cummaii Anode 
5 ■ ' Dot M il. 

Cwngn Cathode 

Cttivwi rjathrde 

CcTT.ar £noe>; 

Goi nmoir Ample-green 
Gammor I, - m11m**■ 

Cam-rar ^node ;r«n 
Comnwir anode-md 
Caramon Csiiiooe 
Common Anrxie yfliinw 
vammori CsilraLT ye uw 
CMnrnon Anacn -Hmnos 

FCS &OOOA m 

hftft'i 25 Pm Veruii with 


TYPE 
MAN I 
MAN 2 
MAN 3 
MAN 4 
MAN , 
MAN 7G 
MAN 7¥ 
MAN S? 
MAN 64 
MAW 74 
MAN B2 
MAN (54. 
MAN 3KD 


Ht type p charity 

??n ■ &b MAN 3*40 domroon Cathode ■orange 

300 4 5-5 MAN 47(0 tomnion Ano«-rted 

125 3,'1 00 :il 'l l Common Anode-red .- 

1&7 195 Di704 OommM Cs&iede 

.300 I 2S OL 70..' CcTimnn ArarJi- 

.300 '35 MAN 4741; Crurnwn Anode-Red 

m 1 CL741 Canmon Ancde 

WO 99 D. 747 Common An rtf a 

■tOD 99 OL 750 Cdriimon Ditwn- 

WO 1 .-50 QL 33EI ‘Common Caltiade 

300 W FNOTCl C#fflM.Cajhblfe 

WD .99 FND533 Cammon Cslhghf 

WD *75 FWOM? Cufnrndm Ati&de 


LK :klR 


300 I 75 

«IQ 1 95 

m .99 

500 .99 

3M S9 

400 UP 

(JIM l.Sfl 

m 2 2S 

hOQ 2.49 

tin .Ht 

25 ft 75 

COD I 00 

500 i 00 


FflDNt VIEW - FSCEOM 

SPECIAL 
£4.35 EA. 

• MAXIMUM ™WAHQ 
CURRENT 75 rn^ 


Digit — .8" Display 

calon & iin.'pm ii‘.:Ji«irur 

* Canneds 4lrnos.| one 
fgr one 1h Sdt7 3B17A 
n r 0. fj(17 avai lable a I 

W naeH| 

. Typcat ssGrlW'it Cu«eot 
8mA extepl calon i0 dt 
h I e and 10 min. i i- o 
which ert isn't 

* Forbid vnltags drUC 
t ,5 vnHfi. 


HP 5082-7300 Multi-Oigil Series 

Vs 1 Ht a Common Cathode * Dip Package 
3 to 5 volts @5 mils per segment 
7 segment Monolithic • Rad 0 is play 

1 Digit $ -71 

3 Digit .8! 

4 Digit 9! 

5 Digit 1.11 



1-24 

25-49 

50 1i 

6 jnn 

5.17 

16 

15 

14 girl 

.20 


IS 

16 ;.-'n 

m 

?.i 

.26 

16 pm 

.29 

23 

■ 27 

22 gin 

3J 

30 

.35 < 

S4 pin 

$=27 

25 

24 

16 pm 

30 

27 

25 

18 pm 

35 

32 

36 

24 pm 

J9 

45 

*2- 

SC 

6 pm 

S38 

.27 

24 

(4 pm 

36 

52 

29 

16 pm 

.33 

.35 

32 

18 gin 

52 

47 

43 

WIRE 

18 pin 

S45 

41 

37 

M pm 

39 

36 

37 

1b gin 

43 

42 

41 

111 aln 

75 

53 

.52 


EC SOLDERTAIL — LOW FflOflLE (TIM) SOCKETS 


?d jin 
26 nin 
36 pm 
iG jun 


pm 
36 i: 
4(1 pm 


?4 |i>n 
26 pin 
pm 
40 pm 

:L #3 

74 mn 
56 u ■! 
96 tun 
40 pm 


1-24 

25-49 

5Q-U 

$.36 

37 

36 

45 

44 

.43 

SO 

59 

53 

63 

52 

51 

$ 99 

.90 

B-l 

1 3fl 

1.26 

1 15 

1 59 

1 45 

1 30 

S 70 

.65 

57 

1 10 

1 80 

96 

1 75 

1 46 

l 26 

1 75 

1 5& 

1 45 

SI 05 

.95 

S5 

1 40 

1.2S 

1 10 

1 69 

1 46 

1 id 

1 75 

1 55 

r 40 


50 PCS. 

RESISTOR 

ASSORTMENTS 

$1. 

25 PER ASST. 



Id C'JIM 

12 OI IM 

«5 OHM 

10 OhM 

?7 0HP4 



ASST, 1 

5 ea. 

27 OHM 

33 OHM 

19 OHM 

V OHM 

5fi OHM 

1(4 WAn 3% = 

5D PCS 



08 OHM 

fl2 OHM 

160 OHM 

130 OHM 

150 DHM 



ASST. 2 

5 ea, 

ISO OHM 

2 2D OHM 

270 OHM 

130 OHM 

393 OHM 

■ 74 WATT MIL 

50 PCS 

j 


470 OHM 

550 OHM 

630 UHM 

020 OHM 

IK 


c/i 

^ASST. 3 

5 U 

1 .2* 

1 lit: 

1 6K 

2.2K 

2.7k 

1/4 WATT 5% 

50 pcs "D 

O 


3 3K 

3 £« 

i 7K 

5.OK 

6.6k 


m, 

n 

LU asst, 4 

5 HJ. 

ten 

IQK 

■2k 

IS 

1 BN- 

Vi WATT 5% 

so res U 

o_ 


22K 

27h 

33Y 

39K 

47K 



WASST. 5 

5 aa. 

58K 

&UK 

02K 

root: 

124JK 

174 WATT &% 

illl PC5 ■“ 



IhDK 

utok 

226k 

27(M 

33flk 



ASST. 6 

5 B2 

2901!' 

■I70K 

5&3K 

BflOk 

020K 

174 WATT *,% 

60 PCS 



1M 

l 2M 

1 5M 

1 BM 

2 fM 



ASST. 7 

9 at. 

t 7M 

H.3M 

.1 m 

4 7M 

h 6M 

1(4 WATT 5% 

541 PCS 

ASST. 8R 

Includes Resistor Assortments 1 *7 [350 PCS,) $7,49 69, 


$5.Cilt Mirlmum Drtlcir -- U.3. Funds Only 
Galilpmla Flfltitonls— Add 5% Sales Ids 


Spec Sheets - Z5iz 
Dflalsr DttcBunl Available — Regie eel Pricing 


ELECTRONICS 


1021 A HOWARD AVE , SAN CARlGS. CA. 94070 
PHONE ORDERS WELCOME — (415) 592-8097 

Alt Advatlltad Prices CJocui Thru August 


J1 


Plastic Push Button Sw ; tch 

■ Id AWG Solid Wins ■ 5" Lghq 

- .50 {wide] X BO (higtil *k-21 Tliraad 

- 8 AMP @ 14 Veil - 1 AMP @ .10 V<Ht 




1-9 

10-Up 

J-1BS-1 

Pu 9 h Dp-P ush 

59 


J-198-2 

Normally Open 

59 

49 

juaa-3 

Normally Closed 

-SB 

.49 


DIP SWITCHES 

SPST Slid* Adian 


# 296^4 
#20B-7 
# 306 'S 


: 8 pin dip) 
(14 pin (tip) 
116 pm did) 


4 switch unit $1.75 ft*, 
7 switch unit $1.95 ea. 
H switch unit $2,25 a*. 


TV GAME CHIP SET — $14.95 

Includes AY-3-8500-1 chip and 2.010 mHz civslal — 
II purchased separately would cost J18.S5 


ZENERS — DIODES - RECTIFIERS 


TYPE 

VOLTS 

W 

PRICE 

rm 

VOLTS 

w 

PRICE 

1IV745 

3.3 

jgiSTMn 

4,'l .06 

1PM DOS 

630 PlY 1 AMP 

lOft.Ol) 

1N751A 

5.1 

^.flCinv 

4(1.00 

IN4D06 

360 PIV i AMP 

io/i go 

IN7&2 

H 

400 in 

4(1,00 

1N40C” 

iOOO PIV S AM? 

10/1 30 

1N75T 

$.2 

420tT 

4ft .00 

1N360P 

50 

2Wni 

fi/i.no 

1N754 

*.a 

400m 

4.-I 06' 

lhu'4S 

75 

iom 

15/1 m 

IM969 

6.2 

400ir 

0.1 00 

IM15.1 

35 

10m 

12/1 00 

1N9&50 

15 

400m 

4(1.00 

IW305 

75 

25m 

30/1.00 

1N5232 

5.6 

50Om 

26 

lfM734 

5.6 

1» 

23 

1N5234 

6 2 

SOflm 

20 

1N4735 

6,2 

iw 

26 

1N5235 

S 0 

SCKJni 

£0 

1N-473E 

0.0 

1* 

20 

1N523S 

7.5 

SXtr- 

25 

1P44T36 

32 

1w 

23 

iN^se 

25 

40m 

6>‘1 .CO 

1N4Ti2 

12 

1w 

26 

11^63 

150 

7ftT 

6-'l 06 

1N744 

IS 

1* 

26 

1N4654 

130 

llVr* 

6:1 » 

miiflu 

sjpty 

35 AMP 

j.3Q 

mmi 

58 PfV 

1 AMF 

1371-00 

1N1TS4 

iao piv 

35 AMP 

1 ra 

1N40CS 

100 PiV 

' AMP 

i2fi.ua 

1MT0& 

158 PIV 

35 AMP 

1.50 

1N4033 

20D PIV 

t AMP 

1271.00 

1N1106 

2fl0 PIV 

35 AM ' 

1 SO 

|N4Dg4 

>106 PlY 

1 AMP 

1271 DO 

inns? 

400 PIV 

36 AMP 

3.DO 


SCR AND FW BRIDGE RECTIFIERS 


t36D 

15A@4ffllV 

ICR 

$1.85 

C3B-W 

35A & ZOOV 

&CR 

T.95 

2N2320 

1 SA ® 200V 

m 

58 

MDA 960-T 

12A@50V 

FV7 ORtDGE 3EC 

1 35 

HOA 9BO-3 

ISA® 280V 

FW 0RHX3E NEC 

1.85 


MRS AM 
W-'S/illf. 

EM Xr.M 
2N2H"I 
CMf32Ef 
3NEM* 

7N24BC 

JNKCe* 

ENSSr 

7k H153 

7NTD55 

NUF3U55 

MJE295S 

JNQ39E 

3M33BB 


5.S' .DO 
5 SI .00 
•3L51.M 
HI .DO 
Ml (KJ 
Ee l I DO 
4-11 M 
4.1! (D 
4.51 U{l 
9ll OC 
5,11.00 
£S‘< m 
i 69 
61 ® 
SI 25 
511 OC 
551 DO 


TRANSISTORS 


4-11 CC 
4*1 -rc 

mm 

.Til M 

?>H4M 

4-JI CO 

FTJ35&5 

«1 m 

3N4401 

4-51 l>3 

PM35W 

441.00 

2NJ407 

451 33 

2H17DC 

:-V TJ 

r - ( 3S4403 

• 5,11 :o 

2N37CS 

■751 Oil J 

[i 2r4*4« 

3.3' 5/ 

2N3AJ& 

i'll IM 

y 315060 

*5 i u;i 

/KuTfl? 

&f1.M 1 

1 SN5047 

Til OC 

?N3?I1 

51 DO j 

1 2NM8 

i £i :c 

(tuC'-l 

5. 55 

' 1 2NKB9 

J.-'-. J) 

3N3/S 

11 DU 


511 GO 

203303 

5*1 « 

3NF13R 

Ml CC 

L‘Nj.9tl-1 

4,5,1 » 

JN5135 

V5.I Hi 

2N39C-: 

4,51 M 

25^206 

S'll OD 


4-V OC- 

2NBG< 

^ DO 

2WBF3 

4S< WS 

C1i3651?Cfl 

211 .DO 

2N40H 

7N4123 

331.IM 

10.31.00 

SN5437 

17 DD 


CAPACITOR 


SO VOLT CERAMIC 
CISC CAPACITORS 


CORNER 



1-9 

FO-49 

50-1(50 


1-9 

(0-A8 

50 -[1 

10 pf 

M 

04 

,03 

.80 Vf 

05 

.04 

035 

22 pr 

.05 

.04 

.83 

C047 f iF 

05 

.04 

.035 

47 pf 

05 

•04 

03 

OVF 

05 

04 


tODpf 

05 

.04 

.03 

D22^F 

06 

.05 

.04 

m pf 

C5 

D4 

.03 

CM7p.F 

06 

■05 

64 

470 pr 

05 

.04 

.035 

,1uF 

12 

.09 

.075 



log VOLT MVLAFI FILM CAPACITORS 



DOImf 

12 

.10 

.07 

022mf 

.13 

.11 

.06 

GO 22 

12 

.10 

.87 

84784 

21 

17 

.13 

.0O47JTT1 

12 

10 

.07 

. Imf 

27 

23 

1? 

.01 mf 

12 

.ID 

,07 

2 £mr 

.S3 

.27 

.22 


+ 30% 

DIPPED TANTALUMS |5tW.I0) CAPACITORS 


1736Y 

29 

23 

17 

1.S/35V 

30 

26 

-21 

10,15 V 

■25 

.22 

17 

2 ?,'25V 

.31 

.27 

22 

.22 {m 

.20 

20 

17 

2.3725V 

01 

.27 

J£ 

,35736V 

■2B 

.23 

.17 

4.7/25V 

12 

20 

.23 

47,'35V 

26 

.22 

17 

0.9725V 

36 

.31 

25 

.00/35V 

20 

.n 

17 

i0,'25V 

40 

.35 

.29 

1,0735V 

.20 

.23 

17 

16.725 V 

.63 

.50 

40 

MPNMTURE ALUMINUM EL ICTntliTtlC CAPACITORS 



Akl*l lean 



FUG t 1 L-aad 


.47,'SOV 

15 

13 

10 

■17/25V 

15 

13 

.10 

1 o.'sav 

10 

.14 

.11 

47>50V 

Tfi 

14 

,11 

3.3/53V 

15 

13 

.10 

1.0/16V 

15 

13 

10 

4.7725V 

16 

,14 

.18 

T.0725V 

18 

14 

.11 


15 

.13 

10 

V«WV 

.10 

14 

,11 

10,'EQV 

10 

14 

.12 

4.708V 

15 

.13 

to 

22/25V 

17 

15 

12 

4.7/25 V 

15 

13 

.10 

22750V 

.24 

.20 

.19 

4.7760Y 

16 

M 

,11 

47.95V 

19 

17 

15 

1071BV 

.14 

.12 

.09 

47750V 

25 

.21 

,10 

1 0/25V 

15 

13 

10 

100/25V 

24 

.20 

10 

10.5OV 

16 

14 

.12 

100750V 

.15 

.30 

25 

47/SDV 

24 

21 

t9 

220,'25V 

32 

,20 

,25 

30O.TSV 

13 

15 

14 

220,'50V 

45 

41 

.36 

1D0/25V 

24 

20 

10 

470/KV 

21 

29 

.27 

[007S8V 

35 

30 

26 

1000716V 

55 

.90 

45 

220.'15V 

.23 

.17 

16 

P2C071OV 

70 

.8? 

.65 

470..20V 

31 

.26 

Zfl 




189 








































































*WJJ.n 





SoV5 


High quality sockets fo-- ICs and PC interconnect loro. Check 
out ofie* and quality and you will tee wh> T c l-tEK »i fast 
becoming she leader In iC sockets. 

Low Profile DIP Solder Toil <T3n.)- 



GET THE _ : 0P ON T HDSE '*ViR£ 
WRAPPING PRO0LEMS WITH WIRE 
ANO TOOLS FROM T?!-T£Kin ! 





1-9 

10-24 

25-100 

■0802 8 pi n 

.15 

.15 

,14 

140? I4pin 

M 

.1? 

,16 

1602 116 pin 

,20 

.19 

J8 

1802 IBpin 

m27 

.26 

.25 

2002 20pin 

.79 

,20 

.27 

2202 22pin 

.35 

.34 

.33 

2402 24pin 

.36 

,35 

.34 

2002 28pin 

,42 

.41 

,40 

4002 4Op in 

.60 

.57 

.53 



3 Level 

W1 

V« rep Gold 



1-9 

tQm24 

25-100 

SKTH400 

.38 

.37 

.36 

1600 

.42 

,41 

.40 

1900 

.73 

.65 

,59 

2400 

LOO 

.91 

.83 

4000 

L69 

LSI 

1,37 



PREST RIPPED WISE WRAP WIRE 

Highest quality 3Q go, Kynor insulated silvn* pi'itad wlrn for 
wrapping- Stripped l* 1 on both ends. Indicated lengths are 
lengths of Insulated portion. Packed 100 per sturdy plastic 
*ltl Df 3 000 per poly bag. Compare our prEctl 1 f P, Available 
in it I act, Ped, Ye I law and Green. 5 N [fl -frp I fl .L 4 ft ur ed - 


Price per lube of I 00 
SI .4ft fWW3GVC’ll 
SI .60 (WW30VC-31 

si. as i .vy^/c-a. 

$2.20 (WW3flVC-6i 


Price per bog plf 1000 
st i .34 r'vi'waoaK-i} 
si:.ao >vvW3o&k-2' 

SI 4.00 4 Vo’rttoK-Q 
$17.60 f*WW30BK-6' 


ROLLS OF WIRE same as AlOvf '» OO. ICY MARI 
TOO ft...£2,95 5TOFt,,..S8,95 IMOft. SM.95 

V- RAP vVfBE SPECIAL FOP AUGUST 

Speciof pur chcas of quality KYNAP imu(o**d 30 ss, «f;t 

brings yoyo r’ftal borgoln in p>e-»tf ipc-*d wropping wi j er. 

A .oiloble in blue oel&r only. T ’ end 2 Insulation only. 

1 v iniMlptlon, blue, bog 100 placet...1.99 
?” insulation, blue, bog of 100 pieces...,.,$1.19 

M6&ON CABLE IC INTERCONNECTS 


SINGLE END 




6* * 

1 2 1 " - 

Lerwph 

18" 24" 

36" 

40 n 

IIP *-"** 

1,51 

1.62 

1.72 

1,83 

2.05 

7.26 

T6P * 

1.64 

1,76 

1.87 

t ,99 

2.2T 

2*44 

'r4 P ****** 

2.49 

2.69 

2.88 

3.00 

3,48 

3,B7 

14P 

2 4 76 

DOUBLE END 

2.87 2.97 

3.08 

3.30 

3,51 

16P -****- 

3.01 

3.13 

3,24 

3,36 

3*5fl 

3,01 

24P ----- 

4,55 

4,75 

4,94 

5.14 

5.54 

5.93 



V 



OK WIRE WRAP TOOLS 

BW-63G GUN.$34.9$ 

HW-30 Toot..... ,£5,95 
HW-30M Tool.... .$6,93 
FREE 50 rail of wHc wrap 
^v! e with purchase of loci! 



NEW BOOK 

1977 IC MASTER, latest edition of this classic -efe^enc* work | 
Ibos 126 5 o { technical rla's, e'wr•^ r en«i. wajrd 

source Irttinai, Index pf s-eitci I* application nates bom the 
guys who make the pad* I A Free up-tfat* se*,-i ce card To help 
1 keep your copy current ig included. Beautifully bound In hard 
cavei 1 leath** grained |atket. Want IC info ? Hsf# ’If*-,.,* 

I T977 IC MASTER., includes dipping in USA'..... ,„S38.B8 


_ 


PRCFE^ STOSAI, TEMPLATES-LOGIC STKBOLS-S t aad rflX806«4l 

3/4 5ii«„..*..,J1,S0 

1/2 SLtfli..Otatuiv * flirt pocket sire 1 ... _S3,21 

Corputpr Fl oy Oim rl Symbols ...... ...... ..... SI. SH 



100 PIN MINICOMPUTER PC CONNECTORS 
2X50 with ,125“ tpocinr;. Spider toil at wttd ‘ermine Is. B>y II. 
PCC-100ST fiolde^_„ 14,99 fCO~10m¥W****J4.99 VSI7.7S 


SlCKFIir? aooo 5 VJ T5 TTl LOGIC 
Th«Ee arv L1 cv until ere Jnlir arcd h*v* ^reitrr f-'in- 
oat cjfuhtlity then aEendard TTL. Tttm m ^fint fie- 
tory efm.ru*-ever vnu ft l’ t real bargain {trice*. Alt 
iFt haute ttipheint, but W« pfOvidE a referrtEe ami 
pin-™t sheer. 

SB8SQA,, .Quad!'2 input tSAJiD Rate. ........ .,6/51*00 

VH522A...Dual J-* aitttr ii*vf Tt F .*__4/n.0G 

M3SS5A,, .Quad 2’input ST'R gate..... , OG 

K$@.TOA.. . FI# *, tntfr rtrr........... -..... .6/51. *0 

M8Z0ZA,,, 10 bit typt? ftfiliter .. 51,21 

The f ol I liu lii | 1 Lc-ms itc d.Va liable in lrirti:' qiLonti t | rp 
Dealer dt h-,thiiI ictnrrf inquiry Is invited, 

2*f 34U. P NPN switch (m re«U.„....10 m 

Ur/^IA,, h.2V, S‘i, '..U Zrnrr,.,.. S/91 

C106F2., 50V t 4A JiCR w/*<>cltet.. !)/?! 

IH967&* * tSV, ny ^ tv nnr .... 5/$L 

A25 □ L -1 Un i I Ml ..I M[ r N L rann i. ■■ Ljir in T4 pin HI S' 

p.iicky k-_f „ r' I ;iii 1 .l r CD Mticaroln MPQ3 3Q3. 5/51 


KfWAlTlA 1 x m 8192-lit Hqrietxita l »Scan (ttaw selectT 
character generstaic with s-bifted ch*rnetr rs . Ic 
con Calm 12S characters In i 2X9 matriM, and lies the 
capability • i FhiftiniE; certain ebar^eteri that norw- 
1 11 t rtCend be Lex- the baseline, such ** l.y,s,P 
q. .* 7-bic address code is La select 'in* of 

lrhr carracter=. 

Feat#reSi 

.Stitfc opr ration 
.TTL carrot ability 
,C»S cr-pstabllir? 

.Shifted character cce?ati5LhtJ 
. Includes Greek alphabet 

aceesE Li™ =5t^>lS 

ISrr atticir in March V7 Iesuf f 71 fta&szmr far 
epp l leal i ms iLncIudiisr TV -Citte r SatfrUef ) 

*¥. ■ >■ I ^ . ........ > 9 . ■* T 

Sprca. ----- --- il ,00 

MM5320 TV SYNC GENERATOR »*C* 

Gehr>rnl« all the sync puliei neceivafy far e-anvera at widea 
tarminali. Use with MCM657IA in fho TV-CeinputBr inter¬ 
face, MM 5320 N .....SI 8, BO 

Speti, # + ,, ,., r ,., 60c 

7 SEGMENT TO BCD DECODER, OR fS fT ENCODER? 

Think ahcui ft— haw many times have you soon an appli¬ 
cation for device with 7 seamenr readout JF only you had 
dir- output in BCD? Ccrlculotari. rim l/,. tirrrtrs and 'hu 
like can aaw he iead into youi fnmi'puior wfdi minimum 
convsnTon hauet, CMOS for low power drain, Latched , 
MM74C9T5N ...18 pin DIP. $2.99 

T«fltT3tU SA VARIABLE RECTJlATOF 

NCV- ett lna1 1 a high current ^dturtable r>-«ulator, 

,: Iitu' KleipEe (trenlrty as the popular 780KC Weeifa 
'i*W tMO external re^i&ter* tr propram tn act) volt 
•l ac« tsetwienn +5 end J0V :? 5A output, 

7 8 HD VC... . ....513.95 

■., ■ ■ ■ ■ , n , ■ .i ■ ■. . 30 

1N5393 200V, 1.5A Diode. Sf^unly replucemeni fof 
1N4003 at a good sayings,....___JVH 

|HEX INVERTER OIL IC. Useful and economical replacement 
fpr 7404 where you don't need the ee«l, How* marked. 
# D077 i D#yl936N | ..SPEC! A L . 6/$T. 00 

JflHneie IrargistOf* SoecioF buy o^ Kibycht 75836? bringi 
ytm O bargain on Oils popular pari. 2S8367..,,*,,*** $1 *1 

Germanium. Power Tranfafor* Delco haute numbered repiat 
mem Tor ECGT05, Removed ftom new cwsnhllei al eol bcrf-l 
gain price. '253M-I, fECG-10SL....$»*00| 

600V, 3 A BRIDGE FECTlRfF 

Ji" hoKogonol metal jacket stud mount wllh T‘ itoh-an wire 
lerminali, * K9S06, .f Mfd. by G.l, K ............. ,.B9c| 

MCI 4412VP Universal Modem Chip $16.95 

"COOK BOOKS'* 

Tlic Famous Howard Sams "Cook Bool" larfm tolls you wha| 
dn^l liaw In □ brood rouge oF lubjjccti. Probably thn most 
widely ridnrenced work;; in their fields. 

Prices quoted include shipping (U*5. only) 

TTl. Cookbook...328 pogsw....... .$9.95 

Active Filter Cookbook. *223 pigei.115,95 

CMOS Cookbook...........402 pages. 110.95 

FC OP AMP Cookhaok,,,. ., ,579 pages, ..,,, SI4,25 
TV Typewriter Cookbook__ ,250 pages. ...... * STQ.95 

MCI4411 SiT ?ATE GENERATOR. 

Single chip far generating selectable frequencies for equif 
me nr in data co*mmmicotsofn such on TTY, prlniren, CRTij 
mlcrapeoceisofs. Generates 14 diHero^i itcndard bil 
fates «hlehi tee multiplied order eFtevnal control to IX, 
8X, J6X or 64X initial volue, Opemtei singF# *5 

irptt su^ly, MC144H..... . ...... H1* < 

|4 pages of data, 

Crystal for the drove,..... $4.95 


"0 Of^ n* T > C • m 

t ??9 , !»?»« 


+ A*a::jr.«ihr 

* T ao Van* 

* Ijc TO MitSnwTjD!-* • 

* 2*. - iflOpWor^ 

« iyllJ it- •) 1 ,. 117. 4 T , ' 

■ HS't *T!-1 1 !-W firl '.■-rw 

* i! ll ClW.T^ Osncull-. - » 1 ' Pi 

Sjdicn'fc> toad 

* OmOnOi>q Svittm Qo ► tm ■ > 

* itirnv P -*T. irrrj-.rv' 0 I —A i rr -a« v - F= C- . 

* Wide SL.-iplv Bill®* '45 VI 1 B f V 

MCI 4433 SINGLE CHIP 3 DIGIT A/D 
Single chip combines- linear and CMOS digital lo bring your 
the f imp Inst yet DVM approocfi Requiring only 4 nuMirnol 
pmil 'fl ports, this lubsystum gives you Autn polarFty, auto 
jiTo, single volfoge referenne, & mW operation, overrongeJ 
undflrrnnqe signals, 25 conversions per sneond and ,05?^ i 

I count accuracy| 100 uV resolution. 24 Pin DIP, 

MC14433P..with specs..,$T 9.55 



tRi tek, inc 

6522 nomti 43RCi avenue. 
GtenCiMe. At?izoni M30i 
phone tv? - 9316949 


Wn pay surface shipping on all orders over $10 US, $15 Foreign in US funds. 
Please add e.*rm For first clmi or air (nail. F<cesi will be refunded. Orders 
under $10, add Si handling. Pleas* add 50< InsuranC*. Master charge and 
B-ank Ar-eric-a cards welcome, I S20 minimum:. Trledhone orders may fc* oloced 
10AM to 5 10PM daily, Mon thru Frl. Call 602-931-4520. Check reader 
service card or ieng sfij n sp for our (ofe^t Myers peeked with new ond surplus 
electronic eamparrenn . 
































































































ALDELCO COMPUTER CENTER NOW OPEN! 

Kits, Books, Boards, Magazines. Special 2102LI 8 for $17.50. 8080A CPU Oiip $19.95. We stock OK Battery Operated Wire Tool 
$34.95, OK Hand Wire Wrapped Tool $5.95. 7400 ICs CMOS, Timers PLL’s IC Sockets. All kinds of transistors, rectifiers and diodes. Plus 
other electronic parts. 

HOURS: MONDAY TO SATURDAY, 9:30 -5:00 OPEN WEDNESDAY UNTIL 9 PM (516) 378-4555. 

Add 5% for shipping. Minimum order $70.00 Our of USA send certified check or money order, include shipping costs. 

BUILD THE W7BBX PROGRAMMABLE REYER, WE CAN SUPPLY THE FOUR PC BOARDS AND COMPREHENSIVE 
CONSTRUCTION MANUAL - ALL FOR ONLY $29,95. 


AL and PHIL say' 

tf you're in our neighborhood DROP IN and say Hello, if you're too far away to visit, give us a phone call at 516 378-4555, and we lt be glad to 
take your order over the phone. We have Master Charge and Bank Americard, Orders can also be sent CQD, either UPS or U.S. Mail. Store hours 
are 9:30 AM to 5:00 PM, Monday to Saturday. Wednesday evenings till 9:00 PM. Give us a try. You'll tike our friendly service but more than 
that you'll enjoy Aldelco Quality in everything we sell. Want our catalog quickly? Send a first class stamp. If you're not in a rush, circle the 
reader service card in the back of the magazine. 


#22 PVC Stranded hook upwire 

50' roll......$1.00 

OK Wire Hand Tool 
WSU 30 5 95 

WSU30M (modified wrap) , 6.95 
Battery operated wire-wrap too! 
BW 630 

Wraps #30 wire 34.95 

New! Model BW 2628. Wraps 
#26 + #28 wire ....... 339.95 

Batteries not included, 

New! Battery charger for BW 
630 BW 2628 
MndBC-2 115 

115 V .. $6.95 

Mod BC-2-230 

230 V . 6.95 

• RECTIFIERS 

2 amp 1000 vottIG for $1.00 
2 amp 1500 volt . 5 for 1.00 
10 amp stud 50 volt ..1.50 
10 amp stud 600 volt .4,50 
40 amp stud 50 volt . 

40 amp stud 750 volt 

BRIDGES 

2 amp to 5. 50 volt. . 

2 amp to 5. 200 volt . 

2 amp to 5. 600 volt . 

3 amp. 50 volt 
3 amp, 400 volt .... 

25 amp. 200 volt . , . 

25 amp. 600 volt . . . 

25 amp. 1000 volt 

2N6103 to 220 plastic 
power transistor 75 watts 
16 amps ..only 89d 

• ALDELCO BOOKSHELF 

Howard W. Sams Books 
Til Cookbook 
CMOS Cookbook 
IC Timer Cookbook 
TV Typewriter 
Cookbook 

Microcomputer Primer 
How to Buy & Use 
Microcomputers 

aurf Si.00 per book order for 

• FETS 


1.20 

2.05 

, .35 
. .50 

1.25 
. .50 
1.10 

1.50 

5.50 

8.50 


$8.95 

9.95 

9.95 

9.95 

7.95 

9.95 

shipping 


40673 . 

. 1.55 

MPF1Q2. 

. ..65 

2N3819 . 

...35 

2N5457 . 

. . .50 

2N5458 . 

...50 

2N5459 _ 

.. .55 

2N5485 . 

. ..50 

□ ARLINGTON 


MPSA 13 ...... 

. ..80 


MPSA 14 
2W5306 . 

SCR 
C 106A 
C 106B . 
C 122B . 

AID 20 


.40 

.50 

.55 

.65 

,85 


general pur¬ 
pose transistor NPN to 
18 replaces GE 20 * 
ECG 123A • HEP S 
3001 only 49tf 

ALP 48 general pur¬ 
pose transistor to 92 
replaces GE 48 ECG 
159 • HEP S 0019 only 
59tf 

• RECTIFIER 

Special 

2 AMP 50 volts 
20 for Si.DO 

ALD 14 T03 power 
transistor 15 amps re¬ 
places GE 14 ECG 130 

* HEP S 7004 only 
$2.49 

#28 RIBBON CABLE 
Solid colors 


14 Strand . 
20 Strand . 
26 Strand . 
40 Strand . 
50 Strand . 


.25 ft 
. .45 ft 
. .50 ft 
. .90 ft 
1.00 ft 


ZENERS 

1N74G10 1N753 ... 400 Mw ua 25 

1 728 tn 1N4764 1 watt 

n 

1 N5333 to 1 N537S 5 watt 

. 2.IQ 

1M2970 tn 1N30Q5 10 watt 

.2.40 

IN33D5tt 1N3340 50 watt 

4 7S 

AL 215 ICE 215} 

. SA.&9 

AL 216 iGE 2161 . 

. 7.95 

2N3055 . 

. 99 

2N39A4 nr 2N39DF . 

. 25 

2N5496 or 2EM610S 

. 70 

VUE 340 C2N5655] 

.1.10 

741 or 709 1 4 Pm DIP . . 

.25 

555Timar 

. 1.60 

556 Dual 665 . .. . 

1,50 

1N914-1N4148 

, .15 fer .99 

1 M34-1 NfiO 1 N64 

. .10 for.99 

CA 302B Dif Amu 

1 50 

4060 CMOS . 

. . . 2.00 

LM3D9K Volt Req .. 

.. 1.10 

MJ3Q55 . 

. .. 2.20 

531 3 Clock Chip 

. , 3.95 

5314 Clack Chip 

. 4.50 


...... 3.95 

2NG1Q3 _ 

_ m 

LM709 of 741 Min OIPOp Amp ., .45 

LM741CE T0S Op Amp . 

. 45 

14 n-r IS Rti IC Socket* 

. 30 

RF DEVICES 

?N3:m 3VJ40D m i 

. S5.50 

2N3866 1W4QD MHz . . 

. 1.15 

2N5SB9 3WUBMH! .. 

. 4 75 

2N5590 10W 175 MHz 

.. . 7.A0 

2N5591 25W 175 MHz . . 

.10,95 

2SC617 . 

.3.95 

2SC1226 . 

. 1 25 

2Nfi0SO4WT75MHf 

. 5.40 

2NG0B115W 175 MHz .. . 

.. . 8,45 

2NG0&2 25W 175 MHz 

, . , . 10.35 

2NGOB3 30W 175 MHz 

17 30 

2N6C&4 40W 175 MMi . . 

. 16.30 

2SC 1306 . 

4.30 

2SC13C7 . 

. 5,25 

2W2&7E . 

. . special 10.95 

| ALDELCO 

KITS | 


NOI* 


10-15 ; 3I 1415-31 




12-24 hour clock kits 


MODEL ALD6 

Six big .5 display LE Os in ail Dltractive black plastic cabinet with a rad 
front filter. Great for a ham nr broadcast station. Set one clock to GMT 
the other fo local time. Or have a 24 hour format on one clock an-rt T.2 
hour on the other. Freeze feature lets the clock be set to the second. 
Each clock is controlled separately. Cabinet measures 2V*,” x 4 V*" x 
9 V Complete Kit S44,95. 

MODEL ALD7: 

Four bright ,3 nixie tube display. Cabinet is an attractive deep blue 
including front filter. Will display seconds at the push of a button. An 


asset to any station. 
S34.95. 


Cabinet size is 2'A r ' x 3" x 9J4”, Complete Kit 


• NEW IMPROVED 
ALARM CLOCK 

Digital alarm clock * Six big .5 display LEDs 

• New on board AC Transformer • 12 Hour 
format with 24 hour Alarm ■ Snooze 
Feature * Elapsed time indicator 

A natural for cars, campers and mobile 
homes. Use on 12 volt dc with optional 
crystal time base (not including cabinet) 

$19.95 

• CRYSTAL TIME BASE KIT $4.95 

Optional cabinet — in simulated walnut grain 

or black leather .. 34.95 

Plastic cabinets blue, black, white or smoke 

33,95 

• Red clock filters ,,,.. $.60 

12 or 24 hour DIGITAL CLOCK KIT uses .5 
display LED. 5314 dock chip fits our 
standard cabinet. Freeze feature .... 318,95 
VARIABLE POWER SUPPLIES 

PS-5 5-15 volt dc 600 mA , . , . .$6.95 

PS-12 12-28 volt dc 600 mA ........ 6.95 

Add $1.00 per kit shipping 


7400 SERIES 

7400 

7401 

7402 

7403 

7404 

7405 

7406 

7407 

7408 

7410 

7411 

7413 

7414 

7416 

7417 

7420 

7421 
7425 
7427 
7430 
7432 

7437 

7438 

7444 

7445 

7446 

7447 

7448 

7450 

7451 

7453 

7454 
7460 
7470 


. , .18 
. . ,18 
. . .20 
, . .20 
. . .25 
, . .25 
. . .45 
. , 45 
, . 25 
. . .20 
., .30 
. , .85 
. . .70 
, . .45 
. . .45 
. ,,25 
. . ,40 
. , ,45 
. , 40 
, , .20 
. . .32 
. . .50 
. 1.05 
, 110 
,1,10 
, 1 45 
. . 90 
,1,15 
, , .50 
.20 
. , ,20 
. . .20 
.20 
. . ,45 


7476 
7480 . 
7482 . 

7485 , 

7486 . 

7489 . 

7490 . 

7492 . 

7493 . 

7494 „ 

7495 . 

7496 . 
74100 

74104 

74105 
74107 

74121 

74122 

74123 
74125 
74141 
74145 
74140 

74150 

74151 

74153 

74154 

74155 

74156 

74157 

74160 

74161 

74162 
741 64 


Check our ads 
in other issues of 73 


STOPWATCH KIT Operates 
on a 9 Volt battery. Includes 
Crystal, Switches, 7205 MOS 
Chip & LED Displays and 
Board.. $29.95 

STOPWATCH HAND CASE 

for above.. $3.95 


, 50 
, .50 
1.75 

1 15 
, .45 

2 49 
.60 
.80 
80 
.95 
.90 
.35 

. 1 .25 
. . ,45 
. . .45 
,, .50 
. . .55 
, .60 
. 105 
, , .65 
. 1.25 
. 1,25 
, 2 ,25 
, 1.10 
. 1.00 
. 1.35 
. 1.70 
.1.35 
.1.35 
.1,35 
I 35 
. 1,45 
1.50 
. 1.70 


74177 

74180 

74181 

74182 

74191 

74192 

74193 

74194 
74196 
741 99 
74283 


. 1,35 
, , ,95 
3.75 
, . .75 
. 1.50 
. 1.50 
, 1,45 
. 1,45 
1.25 
. 2.25 
- 2.25 


74LS SERIES 


74LSOO 

74LS02 

74LS04 

74L50EJ 

74LS10 

74L511 

74LS20 

74LS21 

74LS22 

74LS30 

74LS37 

74L538 


. 39 
. .39 
. .45 
39 
. .39 
. .39 
. . 39 

- .39 
, .39 
. , 39 

- ,45 
. .45 


74LS74 _ ,65 


74LS90 . 
74LS93 . 
74LS113 
74LS114 
74LS132 
74LS138 
74LS139 
74LS151 


. ,95 
, .95 
: .79 
. ,65 
1.55 
, ,45 
. ,45 
1-55 


74LS153 . * 1.89 
74LS155 , 1.55 
74LS160 . .2.25 
74LS1S1 ,2-25 

74LS163 . . 2.25 
74LS169 . , 2.25 
74LS173 . . 1.95 
74L5175 . . 1.85 
74LS19Q 2.60 

74LS191 2.85 

74LS193 - , 2,85 
74LS195 . 2.00 
74LS196 , ,2.00 
74LS197 . . 1,75 
74LS257 ,1-75 

74LS365 . . 1,75 
74LS366 1.75 

74LS368 1,75 

74LS390 , , 3.75 

74H SERIES 

74H00 ..... .33 
74H01 .... .35 

74H04_.31 

74H10.33 

74H21.33 

74H30 ..... .33 
74H40 . 33 

74S SERIES 


74S04 

74540 

745153 

745158 

74S17S 


■* 


.45 
.30 
. 2.25 
. 2.00 
. 2,25 



Digital clock kits 

SIX DIGIT AUTO OR BOAT 
DIGITAL CLOCK KIT Has a 

beautiful Charcoal Grey 
moulded high temperature 
plastic case with chrome rim. 
Dimensions are 1 %" high x 4 JF 
wide x 4 Y/' deep. Large 0.4 
LEDs display hours, minutes 
and seconds. Works on 12 Volt 
AC or DC os well as automatic 
switching to a 9 Volt Battery 
for power failures. Battery {not 
supplied) fits in case. Provision 
for blanking display LEDs for 
out of car or boat use. Adjust 
able Crystal Time Base included 


ALDELCO 


2281A BABYLON TURNPIKE, MERRICK NY 11566 

516 - 378-4555 


A2 


191 













































































S.D. SALES CO. PO. box 28810 -« Dallas, texas 75228 


Z-80 CPU KIT 

For Imsai-Altair 

$149. kit 


Z-80 Chip & Manual $49.95 


From the same people who brought you the $89,95 4K RAM Kit. We were riot the 
first to introduce an fmsai/Altair compatible 2 80 card, but we do feel that ours has 
the best design and quality at the lowest price I 

The advanced features of the Z 80 such as an expanded set of 158 instructions, 8G8QA 
software compatibility, and operation from a single 5VDC supply, are all well known. 
What makes our card different is the extra care we took in the hardware design. The 
CPU card will always stop on an Ml state, We also generate TRUE SYNC on card, 
to insure that the rest of your system functions properly. Dynamic memory refresh 
and NMI are brought out for your use, Believe it or not, not all of our competitors 
have gone to the extra trouble of doing this. 

As always this kit includes all parts, all sockets, and complete instructions for ease of 
assembly. Because of our past experience with our 4K kit we suggest that you order 
early. Alt orders will be shipped on a strict first come basis. Dealers inquiries welcome 
on this item. Kit includes zilog Manual and all parts. Kit shipped with 2 MHZ crystals 

Z-80 MANUAL - $7.50 SEPARATELY 


THE WHOLE 
WORKS 

$89.95 


4K LOW POWER RAM BOARD KIT 

Imsai and Altair 8080 plug in compatible Uses low power static 21102— 1 500 ns, RAM'S. Fully buffered, dras 
tically reduced power consumption, on board regulated, all sockets and parts included. Premium quality plated 
through PC Board. For 250ns RAM's addStO.QO 


MujMU I 0 * 




I 


CAR/BOAT KIT 

$34.95 


NEWEST KIT FROM S.D. SALES! HOME KIT 

MUSICAL HORN $19.95 


Mmicsl Horn Kit for Car, Boat or Homs 
Plays, any tune from Mozart to Led Zephn 
Chang# nines in secondt 
Complete Solid State electronic; 
Standard at custom tune* available at $€ 95 each 
(you supply us with the sheet music - we supply 
electronics for you/ favorite lune* ! 

One song supplied with original order 


Standard Tun« Available: 

DIXIE - EYES OF TEXAS - ON WISCONSIN - 
YANKEE DOODLE DANDY - NOTRE DAME 
FIGHT SONG - PINK PANTHER - AGGIE WAR 
SONG - ANCHORS AWAY - NEVER ON SUNDAY 
BRIDGE OVER RIVER GUI - CANDY MAN 

Horn# Kit inclwStt ipwitr mfiich Dpwaln from your door bid. Whin dkw blHI 
a pu inti ycKif iitQfrn Tune n played. Car/So at Kii DOES NOT inctud* ipwfear. 
lh« standard ftohm tpnakn. Allow 4 mala daliwy on boch lots. 


Irntd QjmMu! SIX DIGIT ALARM CLOCK KIT 

We made a fantastic kit even better. Redesigned to take advantage of the latest advances in J.C. clock technology, 
Features: Litrontx Dual displays, Mostek 50250 super dock chip, single LC. segment driver, SCR digit drivers. 
Greatly simplified construction. More reliable and easier to build Kit includes all necessary parts {except case). 
For PC. Board add $3.00; AC XFMR add $1.50. Do not confuse with Norn Alarm kits sold by our competition! 
Eliminate the hassle — avoid the 5314! NEW! WITH JUMBO LED READOUTS! 



H5O0 MFO 
p Ht*f Cspi 

flatiq 35 WVPC Up- 
flvM! itylB with PC 
Midi. Man populAr v«l 
u-e hObbyUli. 


4/$1.00 


SLIDE SWITCH 
Aitorimint 

Out bait «1lBi • rteiudfli 
rtlfPililuMr inti 
Hilt, Hagic and mi*l|I 
pen In on MhJIv All mw 


12/S1.00 


POWER 
RESISTOR 
15 OHM 
25W 
BY 

CLAHOSTAT 

75C ea 


RESISTOR 

ASSORTMENT 

5% & 10% PC 
■cadi. A flood mi* ot 
wbIum! Spuciall 


P.C. LEAD 
DIODES 

1N4148NIMS14 
100/S If ,00 
1N4Q0?■ 1 A 
100 PIV 


200 /$ 2 . 


40/$1. 


Just received a good 
miked lui ol National 
TQ-92 pfsstre inmis- 
tor*. PWP a NPN, *v*n 
■ few FETY 40-50% 
yield. Untested As&t. 

500/S3. 


DISC CAP 
ASSORTMENT 

P.C, Lead*. At liait 

10 different va|y«, 

I "dudes .001, .0% .05 
plus other standard 
values. 

60/$1.00 


AMD-1702A 


IC s from XEROX 

F 


HfJJjt Jcuto^uj Imkm 

FACTORY PRIME UNITS! BRAND NEW! 

1.5 Micro-Seconds Access Time. 

10/$40. $4.95 ea. 


7400 - 9c 

7430- 9c 

7493 - 

7402- 9c 

7440 - 9c 

7412) 

7404 - 9c 

7437 -10c 

74123 

7406 -lie 

7438-10c 

74151 

7407 -11c 

74S1 - 9c 

74155 

7410- 9c 

7474 -t6c 

74193 

74T6 -13c 

7475 -24c 

8233 - 

7420 - 9c 

7486 - 16c 

Intel - 


26c 1402 A Shift Regulator — 50c 

-22c MH0025CN - 55c 

-32c 

- 9c IC's REMOVED FROM 

-22c PC BOARDS 

-3Sc ALL TESTED; 

3Sc FULL SPEC. 

1302 - 45c 


UP YOUR COMPUTER! 

21L02-1 

And 14 is pow<*rl Not, only are our RAM'S faster than 4 speeding 
bullet bur they are now very low power. We a/e pleased to offer 


$12.95 S.T>. Sda e*dmt! $12.95 

MOS 6 DIGIT UP/DOWN COUNTER 


prime new 21LQ2-1 Low Fowur and Super Fast RAM’s. Allows 
you U> STRETCH your power supply farther and ST the sam* 
time keep the wait tight off! 


40 PIN DIP Everything you ever wanted in a counter chip. Features: Direct LED sement 
drive, single power supply (12 VDC TYPE.), six decades up/down, pre-loadable counter. 


500 ns 8/S12.95 
250 ns 8/S15.95 


separate preloadable compare register with compare out pur, SCO and seven segment out- 
outs internal scan oscillator, CMOS compatible, leading zero blanking. 1MHZ. count input 
frequency, VERY LIMITED QUANTITYf 



3.579545 
MHZ Time 
Base Cry*t»l 


SI .25 


28 PIN IC 
Sockets 
3/SI ,00 

11,000 MFD 
50WVDC 
Computer Grade 
Cap. S3.00 


39 MFD 
16V Mallory 
Electrolytic 
15/51,00 


TERMS: 

MONEY BACK 
GUARANTEE! 

No COD's. Texas Resi¬ 
dents add 5% Sales Tax* 
Add 5% of order for pos¬ 
tage & handling. Orders 
under $10. add 75c. For¬ 
eign orders: lf.5. Funds 
Only! 


Orff in your BANK A MERICARD 
or MASTER CHARGE order in on 
our Continental United States Toll 
Free Watts Line: 

1 - 800 - 527-3460 

Texas Residents Call Collect: 

214 / 271-0022 


Cheap DC Supply 

Actually an A€ adao- 

$2. ea, 


tor to* calculator*, 
9VDG no load. 6VDC 
eSOOma. 4 VDC @ 
375ms. 


S. D. SALES CO. S2 

P.O. BOX 28810 - A 
DALLAS. TEXAS 75228 


Orders over $15. - Choose $1. FREE MERCHANDISE! 
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Model HK-1 

* Dual-lever squeeze paddle.' 

* i ise with H K-5 or any 
electronic keyer 

* Heavy base with non-slap 
rubber feet 

* ^addles re. ers<t>ie for -.v-ci*-* 

or close- a 

finger 

spacing ^^2 


Model HK-4 

* Combi nation of HK i and HK-3 
l on saime base 


* Base only 

Terminals red or black S 75 each wiih rubber feel $12.00 


Model HK-2 

* Serine as HK-1 less base For 
incorporation m own keyer 


B p AND 


Model HK-5 
Electronic Keyer 

* "arri Circe>1 ' >r squeeze 
keying 

* Se ! compn: ’ do'- and 
dashes 

* Dot memory 


Model HK-3 

* Deluxe sirai^ht key 

* Heavy base no need 1o 
attach re desk 

* velvet smooth action 


Battery operated with provision 

tor external power 


* Built-in side tone monitor 

* Speed volume Ton+- and weight controls 

* Grid block or direct keying 

* For use with external paddle, 
such as HK-i 


Model HK-3 A 

* Same as above 

less base $9.95 


Navy type knob only $2.75 


FOR FAST, DOOR¬ 
STEP DELIVERY 

give us a call You’ll be amazed; 
lor we guarantee well ship 
your equipment the same day. 
Plus.most shipments are PRE¬ 
PAID 


TO SAVE MONEY 

... join thousands of our satis¬ 
fied customers who buy from 
us as easily as from their local 
supplier. So. remember your 
call is Toll Free. 


FOR NEW OR USED 
AMATEUR RADIO 
GEAR 


we re specialists 
and carry in slock most of the 
famous-brand lines. Or, we will 
talk trade. 


We welcome your Master Charge or Bank Americard 


8340 42 Olive Blvd PO.Box 28271 Si Louis. MO 63132 


193 

























DIODES/ZENERS 


SOCKETS/BRIDGES 


TRANSISTORS, LEDS, etc. 


1N914 

1N4004 

1N4005 

1N4007 

JN4148 

1N753A 

IN758A 

IN759A 

1N4733 

IN 5243 

IN 5244 B 
1N5245B 

lOOv 
400v 
60 Ov 
lOOOv 
75v 
6.2v 
10v 
I2v 
5.1 v 
13v 
14v 
15v 

10mA 

1A 

1A 

1A 

10mA 

z 

z 

z 

z 

z 

z 

z 

.05 

.08 

.08 

.15 

.03 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

8-pin pcb 
14-pin pcb 
16-pin pcb 
18-pin pcb 

22-pin pcb 
24-pin pcb 
28-pin pcb 
40-pin pcb 

Molex pins ,01 

2 Amp Bridge 

25 Amp Bridge 

*25 ww 
,25 ww 
.25 ww 
.25 ww 
,45 ww 
,35 ww 
.35 ww 
.50 ww 

To-3 Sockets 

100-prv 

20G?prv 

.45 

.40 

,40 

,75 

1.25 

1.25 

1,45 

1.95 

,25 

1,20 

1.95 

2N2222 NPN 

2N2907 PNP 

2N3740 PNP 1A 60v 

2N 3906 PNP 

2N3054 NPN 

2N3055 NPN 15A 60 v 

T1P125 PNP Darlington 

LED Green, Red, Clear 

D,L,747 7 seg 5/8" high com-anode 

XAN72 7 seg com-anode 

FND 359 Red 7 seg corn-cathode 

.15 

.15 

.25 

.10 

.35 

.50 

.35 

.15 

1.95 

1.50 

1.25 

C MOS 





—■ 

T T 

L - 





4000 

,15 

7400 

,15 

7473 

.25 

74176 

1.25 I 

74H72 

.55 


74S133 

.45 

4001 

.20 

7401 

,15 

7474 

,35 

74180 

,85 

74H101 

.75 


74S140 

.75 

4002 

,20 

7402 

.20 

7475 

,35 

74181 

2,75 

74HTQ3 

.75 


74S15I 

.35 

4004 

3.95 

7403 

,20 

7476 

.30 

74182 

.95 

74H106 

.95 


74S153 

.35 

4006 

1.20 

7404 

,15 

7480 

.55 

74190 

1.75 




74S157 

,80 

4007 

,35 

7405 

,25 

7481 

.75 

74191 

1.35 




74S158 

.35 

4008 

1,20 

7406 

.35 

7483 

.95 

74192 

1.65 ' 

74 L00 

.35 


74S194 

1.05 

4009 

.30 

7407 

.55 

7485 

.95 

74193 

.85 

74L02 

.35 


74S257( 8123) 

.25 

4010 

,45 

7408 

,25 

7486 

.30 

74194 

1.25 

74L03 

.30 




4011 

.20 

7409 

.15 

7489 

1,35 

74195 

.95 

74L04 

.35 




4012 

,20 

7410 

.10 

7490 

,55 

74196 

1.25 

74L10 

.35 


74LS00 

.45 

4013 

.40 

7411 

,25 

7491 

.95 

74197 

1.25 

74 L20 

.35 


74LS01 

.45 

I 4014 

1.10 

7412 

.30 

7492 

.95 

74198 

2.35 

74L30 

.45 


74LS02 

.45 

4015 

,95 

7413 

>45 

7493 

.40 

74221 

1.00 

74 L47 

1.95 


74LS04 

,45 

4016 

.35 

7414 

1.10 

7494 

1.25 

74367 

.85 

74L51 

.45 


74LS05 

.55 

4017 

1.10 

7416 

.25 

7495 

.60 



74L55 

.66 


74LS08 

.45 

4018 

1,10 

7417 

>40 

7496 

,SQi 



74L72 

.45 


74LS09 

.45 

4019 

.70 

7420 

.15 



75T08A 

,35 

74L73 

.40 


74LS10 

.45 

! 4020 

,85 

7426 

.30 



75110 

.35 

74L74 

,45 


74 LSI 1 

.45 

4021 

1,35 

7427 

.45 

74100 

1.85 

75491 

.50 

74L75 

.55 


74LS20 

.40 

4022 

.95 

7430 

,15 

74107 

,35 

75492 

,50 

74L93 

.55 


74LS21 

,25 

4023 

,25 

7432 

.30 

74121 

,35 



74L123 

.55 


74 LS22 

.25 

4024 

,75 

7437 

.35 

74122 

,55 






74LS32 

.40 

4025 

.35 

7438 

,35 

74123 

,55 

74H00 

,25 




74LS37 

.40 

4026 

1,95 

7440 

.25 

74125 

,45 

74 HOI 

.25 

74S00 

.55 


74LS40 

,55 

4027 

.50 

7441 

1.15 

74126 

.35 

74H04 

.25 

74S02 

.55 


74LS42 

1.75 

4028 

,95 

7442 

,55 

74132 

1.35 

74H05 

.25 

74S03 

.40 


74LS51 

.65 

4030 

,35 

7443 

,85 

74141 

1.00 

74H08 

,35 

74S04 

.35 


74LS74 

,75 

4033 

1.95 

7444 

.45 

j 74150 

1,00 

74H10 

.35 

74S05 

.35 


74LS86 

,75 

4034 

2.45 

7445 

.80 

74151 

,75 

74H11 

,25 

74S08 

.35 


74LS90 

1.30 

4035 

1.25 

7446 

.95 

i 74153 

.95 

74H15 

,30 

74S10 

,35 


74LS93 

1,00 

4040 

1.35 

7447 

.95 

74154 

1.05 

74H20 

.30 

74S11 

*35 


74 LSI 07 

.95 

4041 

,69 

7448 

.95 

74156 

1,15 

74H21 

.25 

74S20 

.35 


74 LSI 23 

1.00 

4042 

,95 

7450 

,25 

74157 

.65 

74H22 

,40 

74S40 

.25 


74 LSI 51 

.75 

4043 

1.25 

7451 

,25 

74161 

,85 

74H30 

.25 

74S50 

.25 


74LSI 53 

1.20 

4044 

.95 

7453 

.20 

74163 

.95 

74H40 

.25 

74S51 

.45 


74 LSI 57 

.85 

4046 

1.50 

7454 

.25 

74164 

,60 

74H50 

.25 

74S64 

.25 


74 LSI 64 

1.90 

4049 

,80 

7460 

.40 

74165 

1.50 

74H51 

.25 

74S74 

.40 


74LS367 

.85 

4050 

.60 

7470 

.45 

74166 

1.35 

74H52 

,15 

74S112 

,90 


74LS36S 

.70 

4066 

1.35 

7472 

,45 

74175 

,80 

74H53J 

.25 

74S114 

1.30 




4069 

,40 





74H55 

.25 






4071 

,35 












4082 

,45 




_ 

_ 








9000 SERIES 


9301 

9309 

9322 

95H03 

9601 

9602 


.85 

.35 

.85 

.55 

.75 

.50 


MEMORY CLOCKS 

74 SI 88 (8223) 3.00 

1702A 7.95 

MM5314 3.00 

MM5316 3.50 

2102*1 1.75 

2102L-1 1.95 

TMS6011NC 6.95 

8080AD 15.00 

8T13 1.50 

8T23 1.50 

8T24 2.00 

2107B-4 4.95 


8266 .35 

8836 .95 

MCT2 .95 

8038 3.95 

LM201 .75 

LM301 .25 

LM308 (Mini) .75 
LM309H .65 

LM309K(340K-5).85 
LM310 1.15 

LM31 IDlMini) .75 
LM318 (Mini] .65 


LINEARS, REGULATORS, etc. 

LM320K5 (7905) 1.65 


LM320K12 1.65 

LM320T12 1.25 

LM32DT15 1.65 

LM339 .95 

7805 (340T-5) .95 

LM340T-12 1.00 

LM340T-15 1.00 

LM340T-18 1.00 


LM340T-24 

LM340K-12 

LM340K-15 

LM340K-18 

LM340K-24 

LM373 

LM380 

LM 709(8,14 PIN) 
LM711 


.95 

2.15 

1.25 

1.25 

.95 

2.95 

.95 

.25 

.45 


INTEGRATED CIRCUITS UNLIMITED 

7889 Clairemont Mesa Btvd. San Diego. CA 92111 (714) 278-4394 

All orders shipped prepaid No minimum 

Open accounts invited COD orders accepted 

Discounts available at OEM Quantities 
California Residents add 6% Sales Tax 

_ 24 Hour Phone (714) 278-4394_MasterCharge / BankAmericard 


LM723 .50 

LM725 1.75 

LM739 1.50 

LM741 8-14 .20 
LM747 1.10 

LM 1307 1.25 

LM1458 .95 

LM390O .50 
LM75451 .65 

NE555 .50 

NE556 .95 

NE565 .95 

NE566 1.75 

NE567 1.35 

SN72720 1.35 

SN 72820 1.35 
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POLY FAK 5 IS THE "BARREL KIT KING” OF THE WORLD 


EXCLUSIVE AT 
POLY PAKS 


'Buy front the 
■BaRRELS-m 
n'SKMElSm^ 


Test 'em 
yourself and 
Kits include 100% material, too’ 
Each kit carries a money back guarantee’ 


■BARREL Kit 12 3 9 
SHIELDED CABLE 

SO-ft. $1.98 


[barrel Mr g*ojrpm 
Calculator iffy 
KEYBOARDS FT l.fN 

10 for $1.9SZ£l 

ll 1 "* tTh*' ZD^kiy. 4 fuac- 

linn hr^boardi- m ridtni' 
loU> |i‘P-|w*y tt't. 12 6 EE 

c *1 No.fift 152* 


BARREL KIT £330 
HALF INCH 
READOUTS 

8A3G29 MM 

15 for $1.93P> 

FViM» f l Ur t rp JCtOV I Cl- 
eludes Fairchild FND-HOO 


BARREL HIT J23S 
SOUND THI GOERS 

3 for t&TT; 
$1.98 r*V, 


BARREL KIT B22 1 
1C SOCKETS .- *A 

v 8 for y 
$1.98 kcpJSt** 


MINI BLOCK 9M 
CAPACITORS / P 

50 for $1.98/ 

t'ubplirvHldfl ^nrth 1 & 0 . 
ivsb pr*ft"i ifi auburilkl 
£*p* f-pf fi'E *INihro|L. .5!. 
Wt J o». Cit aft 1538 


^ „> ^i\ i n 

i * a 1" panel, th"1 elr"*" 
Mu* - itr-rfi with I ] flV 4C. 
L r *e lew nils l Hr*. iiwiiefl- 

tepf. *ie.C*t- No- Aftlsso 


r mil i p , 1 --c-oei ;1 

Li shield, 22 fa. viorl 
kei. Viri. i Lb. 8A3577 


BARREL KIT ;1|3 
JUMBO RED LEOS 

15 for $1.98 

iCO^ material, trier 
e-.liaiion triifn fju 
4=i nip*, 3 V in miti, 
Iflfl'N i)! 1 project', nd 

Cftl Nq, 8A 3365 


BARREL KIT ;t *3 
MINI TRIM POTS 

30 for * “ tT’S: 
$1.98 + 

t, Vll'KiS 10(1 in i 
Whiir a buy. Siit^te turn. 
Vi w\ tti. 0 or. 64J345 


• DIGIT 

READOUT 

MODULES 

5 for 
$1*98 


AW fur K I T f 

$1.98 Jtoaj? 

PLUGS, SOCKETS 

Ui.trtbut^t unJo.d.l 
cluiUft AC DC* HP, 
4-9 Inn lit I klnda, Wt 

Cat No AftJSat 


iTH-ludr* -roalacnr*, 
vtftilorntn. f*ellB*n tb 
., 4 * 1 , etr fo( f f vrarh 
Preformed d umpa-d mlti 
barrel, by fori«rl**, ido^ • 
C.i. Ha. Hft 140 i 


Tnt Lurrip ftru/iuf act tire r 
dumps jnvmtonr' W*>rlh 
613f es. E.iln fruln-o-w'lLmi. 

Cat. Nq, 8ft 1526 hphhj 


__with rjilculvtor 

driver rhip-. helicalh "rprntjr 

cn. No. Hftas tft 


10lt7. -mala! film feiis- 
tnr-i. Lane [ead^ HA 34 13 


BARREL KIT HS> 
MODULAR SWITCHES 

25 fO?L„ «**##*> 


BARREL KIT #180 
V. REGULATORS. 

10 for 
$1,98 


BARREL KIT #144 f) 
RCA PHONO PLUGSA 

40 for $1.98 || 

1.090.000 fif3 phoiv:. ptUKB 
For Ulh nnr You hi ■ fi -rrr 

kir.i*-r Wttt *Ji*y #Tw 

lOO^r mlrr :*1 »41293 


L.70 hobby I I 

rathe rr4 .n it^iimriil 
3 r i. i’hiii, jil tttfi, ralrin 
Werprr*^ who Ifpnw*. 
niir*j CfiL i«. BJ 33QB 


«*. BAJJJO ^ 

LMlOShC TO-i V.lt. * bar¬ 
reled. But by u« pouwl. 


r.IaH * 7fTI7/J 
hr* 13' fr nien rr 
tlt*4r. ftfil'T, rtc Bried 

Cat Mm. 843150 


Imp.* b, 


SAP Pit KIT : I 2 * AM 
MINI DIP ICS /«S 

100for SI. 98/77 

Lars'i' rnf(r i|ijrnj>r4 1 00 ■ ul 
|L4n =. anti, fun ■ [p Includi h 
7 4 3,, LM'UHQ.fl, TC14. M17, 
BBS, fifiH—hut who known" 

[W* 1 |b B4 3Z45 hobhr 


BARREL KIT #112 
___ MICRO MINI LEDS 

if* 5 r 40 

mffifcf $1.98 

nnnrh 11 ^ inu, aw mi, up- 

I riff hi of Monbjuir.£i, I.Li n.nisc. 
p| Wr variety of cotore, Yield 
no *1- or Ti-Pi 111 -r 6A1139 


j BARREL KIT # 12 1 
AXIAL ELECTR OS 

$1.98HE--— 

Aaur, rnpaoitlflfl and 

fdlhurq. Cat. Nq. 8 A 3227 


BARREL KIT #104 
SLIDE VOLUME - 
CONTROLS 

10 for f5v£- : 
$1.98 "Jr-' 

Cat. No. SAfOST 


W ipIt tif t.ntiLtial itrip 

fdrtnvrttii-a + . fretm I rnntact 
c »|i *■ i riji m in flirt 11 r,^T*> 
liarri 1 ! <ltiinD ia L ,||U t KniTi 

"i. ! lb.Cfit.Nei 04 31.38 


!mf tfj :if>«rnr in miUufr 
nf ftwa » fp(‘i % marlii"’1 

’n Kind. fiAJJ^fi 


BARREL KIT #*T 
'NATIONAL 1C BONAN2A 

10O for £K| 

$1.98 WT 

Ty]hr- ’• OCliO _ r *1 fl'fi ■■ff-rrr^ 
llTL*, MOM f , f ri ; liti rltrt k 


BARREL KIT :l ■ 
LIT RON 1C 5 HD 
READOUTS 

10 for $1.91 

Hobby * 


%r«lH(PT fari/irji :t3*4 Io 

r• - il sh h> niitinc I nd l 

eolor-eadect ftittinn Ja 
barrel.. En - . nlu» n ♦beta 
J| ox. SAJOfttt t'nfaAtft* 


4'ial, red fii,. riritlj q 
[phjratiral *iiM A riJan 

Cfit.No. BA 101 * 


Include 1 

waiten 

150 % 


Ts*! A Litretifi du-mp of 
all kiad* of mied diwrete 
LEUM. aft 3459 


BARREL KIT ;I3 

15 for $1.9 

LM 140T f 

| VOLT REG /A 

iF'aetnrj i k in’ I rrt if: 
Irnjp ii f.( 1 p.,iU. May 

f-. 6. H, t 2* 1 b t 14 Z4 

IWr tah Cat, aa 


BARREL KIT :«1 / 

2 WATTERS 

190 for 

$ 1.98 vyjr 

KupiUlrre Ltuow 'run In the 

barrel. It's a liT Sold mine. 

tii t. allied C>t Ho BH J7 3B 


BARREL KtT :*5 
MIXED READOUTS^] 

10 for $1.98 fi 

Turf in':. tet urn" — atirli 
fiuttthr'r nn MAK- i MAN- 
7 -• M AN- f a. Li tpncrj*J!• *| 

n.. ii-ur to trE5ttT.il/- ilobb 

Cfit.N* 8A 27 33 l-ii-ni e. 


BARREL KIT fill 
CAPACITOR SPECIAL! 

1 $? sr off 

r«ilrn", molded', iiliiptir^. 
rerntTHr*., diaea, rtc Nifty 


Kurmry TJnm i UXy-mu • 
Ni'ViT-ta-ira-iUffiln offrr. IV 
10, 12. tZV. under 


I-, cobir rod 

\ 1- si vaJup-fi 
■ barrel 


tti- dan^t wjsH % .. 

Whit* fittJEt VOllnam A Tftiurr. 

U[= to MOO rr f C"t Oft I7ft7 


r]'•*■. baufllr plus 

Cat,No BAJT41Lnirxied 


BARREL KIT #84 
■ DIGIT READOUTS 
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Social Events 

_ ___ _ 


MACS INN ID 
AUG 5 7 

The 45th Annual WlMU (Wyoming,, 
Idaho, Montana, and Utah) Ham feast 
is scheduled to be held at Macs Inn, 
Idaho, just south of West Yellowstone 
(about 25 miles), This is one of the 
Rocky Mountain Northwest's largest 
ham feasts. The registration fee for the 
45th Annual WlMU Hamfeast will be 
$7 at the door. For further infor¬ 
mation, please contact Ronald 
Cooley, General Chairman, WlMU 
Hamfeast, PG Box 30756, Billings, 
Montana 59107, 

NEWBURGH NY 
AUG 6 

The Mt. Beacon Amateur Radio 
Club will hold their 4th Annual 
Hamfest on Saturday, August 6th, 9 
am to 5 pm, at Stewart Field, 
Newburgh NY, inside hangar. Flea 
market and auction. Talk in on 37/97 
and 16 76. Rain or shine. Plenty of 
free parking. Admission Si, tailgating 
Si, u-Mier 12 free. 

OKLAHOMA CITY OK 
AUG 6 7 

The 1977 Oklahoma Ham-Holiday 
will be held August 6 and 7, 1977 at 
the Southgate Inn Best Western, 5245 
South Interstate 35, Oklahoma City. 
(405) 672-5561 Pre registration 

$3.00, at the door $4,00, 

JACKSONVILLE FL 
AUG 6 7 

The Bold City Hamfest sponsored 
by the Jacksonville Range Association 
will be held at the Jacksonville Beach 
Auditorium August 0 7, Vacation at 
our Hamfest - Florida's Friendliest 
Visit our special "Solar" and "QRPp" 
forums. Semi request for information 
and tables to Hamfest Coordinator, 
Jacksonville Range Association, PO 
Box 10623, Jacksonville FL 32207. 
For motel reservations call R am ada 
Inn toll free (B00) 2262828. 

WASHINGTON MO 
AUG 7 

The Zero-Beaters ARC will hold 
their annual Hamfest on Sunday, 
August 7, 1977 at Washington, Mis 
souri city park Free parking, bingo, 
and many prizes. No admission fee or 
fee for parking in the trader's row. 
For info or tickets contact Marvin 
Holdmeyer WB0VPF, or Zero-Beaters 
ARC WA0FYA, Box 24, Outiow MO 
63342. 

BERRYVILLE VA 
AUG 7 

The Shenandoah Valley Amateur 
Radio Club of Winchester; Virginia, 
will hold its annual Hamfest on 
August 7, 1977, at the Ruritan Fair 
grounds, one mite west of BerryviHe, 
Virginia, on Business Rt- 7. Admission 
SI,50, tailgating or table $5.00, Free 
bingo, lots of great prizes, craft dis¬ 
plays for the ladies and manufac 
turers' exhibits, refreshment stands 
and famous Ruritan chicken barbecue 


dinners. Grounds open at 8 am. The 
annual banquet will be held on August 
6 beginning at 6:30 pm in the Pagoda 
Room of Duffs Rebel Restaurant on 
Millwood Avenue across from the 
National Guard Armory in Winchester 
VA. Admission $7 at door or write 
SVAfiC, P.G. Box 139, Winchester 
V A 22601. 

FORT WAYNE IN 
AUG 7 

The Original FM Hamfest wifi be 
held Sunday, August 7, 1977, ram or 
shine, at the Allen County Police 
Reserve Center, 3022 Easterday Road, 
p on Wayne, Indiana. 5400 square feet 
of air conditioned exhibit area, hot 
food and refreshments and prizes 
Sponsored by Fort Wayne Repeater 
Association, Inc. Advanced registra 
tion $1.50 - call in to WA9EAU on 
146.16 146.76, WR9AD1 146.52 or 
52.525 MHz. Tickets at door S2.00* 
Taped route information available on 
146,91 MHz. For more information 
and advance tickets please write: Fort 
Wayne Repeater Association, Inc., PO 
Box 6022, Fon Wayne IN 46806. 

PITTSBURGH PA 
AUG 7 

The 40th Annual Hamfest of the 
South Hills Brass Pounders and 
Modulators will be held on August 7, 
1977 from noon until dusk at St, Cfair 
Beach, Upper St. Clair Township, 5 
miles south of Mt. Lebanon, on Rte 
19* Swap and shop, picnic space and 
swimming for the family. Mobile 
check in on 29.0 and 146,62, Infer 
ma t ion and pre-registration at $1.50 
per ticket ($2 at door) from Rich 
Eckenrode, 1410 Bellaire PL, Pitts 
burgh PA 15226. Vendors must 
register. 

LEVELLANO TX 
AUG 7 

The 12th annual West Texas Emer¬ 
gency Net Picnic and Swapfest will be 
held in the city park, Levelland, Texas 
on Sunday, August 7. Bring your own 
picnic basket. Registration begins at 8 
am. Lunch at 12:30. Swapping all 
day. Tables are provided. This family 
event is jointly sponsored by the 
Hockley County Amateur Radio Club 
and the West Texas Emergency Net. 
Mobile talk-in frequency is on 2 
meters only, on 28 88, the Leveltsnd 
Repeater (WR5AFX). Prizes will be 
given rhis year and a S2 donation will 
be appreciated, but is not required for 
registration. 

EWING TOWNSHIP NJ 
AUG 7 

The East Coast VH F Society and 
the Trenton State College Radio Club 
wilt be sponsoring a hamfest on 
August 7, 1977. at 10:00 am, at 
Trenton State College, Ewing Town¬ 
ship NJ. Featured at 11 iDQ am will bo 
the eleventh annual antenna measur¬ 
ing contest, on 432, 1296, and 2304. 
For further information, write Paul 


Wade WA222F, 153 Woods Rd, ( 
Somerville NJ 08876, or Allen Katz, 
Dept. of Engineering Technology, 
Trenton State College, Trenton NJ 
08625. 

ANGOLA tN 
AUG 7 

The Steuben County Radio Ama 
teurs presents the 19th Annual FM 
Picnic and Hamfest to be held on 
Sunday* August 7, 1977, at the 
Steuben County 4 H Park, approx¬ 
imately 2 mi. west and 2 mi, north of 
Angola, Indiana. Hamfest includes 
picnic-style 8,8 ;Q. chicken and 
refreshments, inside tables for exhib¬ 
itors and vendors, overnight camping 
permitted in park for those desiring to 
arrive Saturday, movies Saturday 
night, as usual. Tickets Si.00 by 
donation, advance registration not 
necessary Talk-in frequencies 52,525 r 
146.52, 223.5, 446.0 

CANTON OH 
AUG 7 

The Canton, Ohio, Hall of Fame 
Hamfest (an official ARRL hamfest) 
will be held at the Stark County 
Fairgrounds on Sunday, August 7, 
1977 Hamfest includes ARRL, 
Amateur Electronic Supply, Ken-Mar 
Industries, Omar Electronics, flea 
market, YL activities including games 
and drawings. Admission $3 at gate, 
$2.50 advanced. Under 13 years of 
age free. For advanced reservations 
contact: Butch Lebold WA8SHP, Box 
3, Sandyville OH 4467L Advanced 
deadline July 30, 1977. For directions 
and information call: W8ZX on 
146,19/79 (WR8ADE) or W8AL on 
146.52/62* Mobile check-in prize! 

AMARILLO TX 

AUG 12-14 

The Panhandle Amateur Radio 
Club oi Amarillo, Texas, is sponsoring 
the 1977 Edition of the Golden 
Spread Hamfest at the Holiday Inn 
West, Amarillo, Texas, August 12, 13 
and 14. A grand prize and pre-registra¬ 
tion prize worth over S80Q will be 
given away. Activities include six big 
tcch and info sessions, commercial 
exhibitors, flea market, free bingo for 
all, two hospitality hours, live enter¬ 
tainment, special activities for the 
ladies, and demonstrations. Pre^ 
registration $3, at the door S4. Write 
Golden Spread Hamfest, PO Box 
10221, Amarillo* Texas 79106 for 
pre-registration packet 

POLSON MT 
AUG 13 

Western Montana amateurs will 
sponsor an annua! Mini-Hamfest on 
Flathead lake, near Poison, Montana, 
on August 13, 1977 

RENO NV 
AUG 13 

The 1977 Sierra Hamfest will be 
held on Saturday, August 13, 1977 
Program includes: guest speakers, 
prizes, luncheon buffet, swap tables, 
Q$l design contest, ladies' prizes, new 
equipment displays, WCARS station, 
swimming poof, keds' playground, rag 
chewing, oldest and youngest ham. 


Adult tickets $11 ($12 after Aug 1), 
ages 7 through 16 $4 ($5 after Aug 1 J r 
6 and under free. For information or 
assistance, talk in on 7255 or 146.94 
simplex. 

BRISTOL TN-VA 
AUG 13-14 

The Bristol Amateur Radio Club, 
Inc*, will hold the Bristol Hamfest 
August 13-14 at the Beacon Drive-In 
Theatre on BJountvifle Hwy9 am to 
5 pm, Saturday, 9 am to 3 pm 
Sunday. Tickets SI, flea market space 
$2, Talk-in on 01-61, 28-88 and 3980, 
Contact Bristol Amateur Radio Club, 
Paul E. Sooher WA4KAS, 1221 Jones¬ 
boro Road* Bristol VA 24201. 

CHARLOTTE VT 
AUG 13-14 

Burlington A. R.C. International 
Field Day will be held on August 13 
and 14, 1977, at Charlotte. Vermont. 
Flea market both days 7 am Saturday 
to 5 pm Sunday $3.00 early bird 
registration. S3.50 at door — write 
P.O. Box 312, Burlington, Vermont, 
Talk-in .01 -.61. 

FLOURTOWN PA 
AUG 14 

The Mt. Airy VHF Radio Club, Inc* 
fthe Pack-Rats! will hold their annual 
picnic and family day on August 14, 
1977* at the Ft* Washington State 
Park in Flounown, Pennsylvania. 
Come renew friendships and talk to 
the hams of the Colombian Moon 
bounce Expedition, Time: 9 am to 4 
pm. Registration $2 per family. Talk* 
in 146.52 and 52*525 simplex and 
16/76. 

PLAIN CITY OH 
AUG 14 

Union County Amateur Radio 
Club proudly presents Hamfest 77 to 
be held on Sunday, August 14, 1977 
at Plain City Fairground near Colum¬ 
bus OH on St. Rt. 42, 4 miles south of 
33* Hamfest includes large flea 
market, indoor tables for dealers, food 
available, free parking, and free over 
night camping. Admission SI, 50 
advance, $2.00 at gate. Talk in on 
146*16/76* Check in (for prize) on 
146.52. For more information write: 
Union County Amateur Radio Club, 
13613 U.S* 36* Marysville OH 43040. 

LEXINGTON KY 
AUG 14 

The Bluegrass Hamfest will be held 
August 14, 1977 at the Lexington 
National Guard Armory adjacent to 
the Blue grass Field on Airport Road, 
Lexington, Kentucky. Grand prizes 
and door prizes will be given away. 
There will also be an indoor outdoor 
flea market Talk-in 146.16T6. Ad 
mission is $2,50 advance. S3.0Q at 
door [includes grand prize stub) 
Doors open at 8 am, For more mfor 
motion and advance tickets write: 
Bluegrass Hamfest, Box 4411, Lexing¬ 
ton, Kentucky 40504. 

WILLOW SPRINGS IL 
AUG 14 

The BemfesterV 43rd Annual Picnic 
and Hamfest will be held Sunday, 
August 14, 1977, at Santa Fe Park, 
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91 st and Wolf Road, Willow Springs, 
Illinois. Southwest of Chicago. 
Exhibits for OMs and XYLs, famous 
Swappers Row, Ticket donation at 
gate $2.00, advance SI 50 For 
advance tickets send check of money 
order to Bob Hayes W9KXW, 18931 
Cedar Ave... Country Pub Hilts IL 
60477. 

RIPLEY WV 
AUG 14 

The Jackson County Amateur 
Radio Club is pleased to announce the 
Cedar Lakes Ham test on August 14, 
1977. There will be a flea market as 
well as space for commercial displays 
available inside. The hamfest is 
located 3 miles off 177 at Ripley WV r 
at the site of the Arts and Crafts fair. 
Talk in on 146 52 as well as 31/91. 
The call is WDSJNU, For more 
information contact WB8TJA, PG 
Box 631. Ravenswood WV 26164 or 
call 1304) 273-3190. 

ST. CLOUD MM 
AUG 14 

The Saint Cloud Radio Club An 
nual Hamfest will be held on Sunday, 
August 14. 1977 from 10:00 am rill 
closing, nt the Sauk Rapids Municipal 
Park, Free parking and overrate park 
ing, hot dogs and pop and chile 
available Swapfest and ham gear sale, 
Talk in on 34/94 and 3925. For 
further information, contact Bill Zm$ 
WAGOTG. R.R =4, St. Cloud MN 
56301. 

STURGIS SD 
AUG 20 

The Signal Hill Amateur Radio 
Club of d e Northern Stack Hills area 
will hold a Ham Flea Market from 10 
am to 6 pm on August 20. 1977, at 
the South Sturgis Church of Christ, 
Sturgis SD, Talk-in on 52/52, For 
more information contact Dennis 
Painter WB0FYG, Box 759. Sturgis 
SD 57785, phone (605) 347 3087, 

WHITNEYVILLE PA 
AUG 20 

The III Annual Tioga County, 
Pennsylvania, Hamfest will be held on 
Saturday, August 20, 1977, at the 
Tioga County Fairgrounds In Whitney 
vide, Route 6, 6 miles west of Mans 
field PA. 5 miles east of Welfsboro PA, 
Programs include Novice and begm 
ner interest, space communications, 
FM and repeater forum, flea market 
area — free and large, open and 
covered Admission S2 - unlicensed 
XYLs and harmonics free - CBers 
welcomed, Talk-in WR3AHN 
146,19/79 , CB channel 5 simplex 

.52. Sponsored by the Tioga County 
Amateur Radio Club. For more infer 
mat ion contact Denny Voorhees 
WA3FWQ. RD 2, Box I17A. Miller 
ton PA 16936. 

EL PASO TX 
AUG 20-21 

The Ei Paso Hamfest and Swapmeet 
will be he!d on Saturday, August 20 
jivj Sunday August 21 at the Mesa 
Inn Motel (take Interstate 10 to 
Executive Center exit). Saturday will 
feature registration, seminars, ladies' 
activities and banquet with a quest 
speaker Sunday will feature an all day 


swapmeet. There wifi be door prizes as 
well as a pre registration prize 
Registration fees are hamfest/swap 
meet only - $8 head. SI4 couple 
swapmeet only — $2 head, total pack 
age (hamfest. banquet, swapmeet) 
$15/head, $25 couple. No registration 
necessary for children under 15. For 
more information write El Paso Ham 
fest, PO Box 4573, Et Paso TX 79914 

STANTON DE 
AUG 21 

The 1977 Delmarva Hamfest will be 
held August 21,8 am to 4 pm, rain or 
shine, at the Delaware Technical Corn 
munity College in Stanton, Delaware. 
Take the Stanton Delaware Park Exit 
off 1-95, Tickets $2 advance, $2.50 at 
gate. Tailgating and tables $2 50 
Door prizes and refreshments. Talk in 
on 13 73. 146 52 and 3905. Contact 
John Low K3YHR, 11 Scotsfield 
Drive. Newark DE 19713, 

DECATUR AL 
AUG 21 

The North Alabama Hamfest will 
be held Sunday, August 21 at Calhoun 
Community College in Decatur; Ala 
bamia. For information write North 
Alabama Hamfest Association, PO 
Sox 9, Decatur, Alabama 35602. 

WARREN OH 
AUG 21 

The Warren Amateur Radio Asso 
dation will hold their hamfest on 
August 21, 1977 at the Trumbull KSU 
Branch. Route 45 at Warren Outer 
belt. Best site ever Bigger flea market, 
all closed-in parking; parks, lakes 
nearby. $2 registration. Details? QSL 
Hamfest, Box 8G9 Warren OH 44482. 

LAFAYETTE IN 
AUG 21 

The Seventh Annual Lafayette* 
Indiana Hamfesi sponsored by the 
Tippecanoe Amateur Radio Asso¬ 
ciation will be held Sunday, August 
21, 1977 at the Tippecanoe County 
Fairgrounds, 18th Street and Teal 
Road (Indiana Highway 25), Lafay¬ 
ette IN. Tickets are $2 either by mail 
of at gate. You must purchase tickets 
by man to be eligible for pre-regtstra 
tion prize. Send check or money order 
with SASE to Bill Bayfey WA9ZDL 
1021 Beck Lane, Lafayette IN 47905 


for tickets by mail Last date for mail 
order purchase is August 12. The 
Indiana Radio Club Council meeting 
and presentation of awards will be in 
the afternoon, An Emergency Forum 
with Bruce W9UMH will he held from 
10 am until noon Bingo for XYLs 
F-ree coffee and donuts early Sunday 
morning. No additional charges for 
flea market operators other than 
regular entrance ticket. Talk in on 
repeater 146.13 146,73 and simplex 
146.94. Club cal) is W9REG. 

DESOTO IL 
AUG 22 

The SARS Hamfest will be held on 
August 22, 1977, In Desoto, Illinois 
Program includes prizes, food, 
auction, No charge for flea merchants 
For more information write Nick 
Koeningstein. 2009 Gray Dr.. 
Carbondale IL 62901* 

MARSHALLTOWN JA 
AUG 28 

The Iowa 75 Meter Phone Net will 
hold its Annual Ham Feast and Picnic 
Sunday, August 28, 1977. in Riverside 
Park in Marshalltown, Iowa. A pot 
luck meal will be held a( noon with a 
short program arid a few small prizes 
to be given away. 

O'FALLON MO 
AUG 28 

The St. Charles Hamfesi will be 
hefd August 28, 1977 at Diermanns 
Lake, 4 miles south of O'Fallon MO on 
Hiway K. This annual event will be 
brgger and better with improved facih 
ties. Prizes, flea market, dealers, re 
freshments and plenty of parking. 
Tickets still SI.00. For advance info 
or tickets send SASE to Dan Corbin, 
1512 Sundowner, St. Charles MO 
63301. 

OAKLAND NJ 
AUG 28 

The 550 Amateur Radio Club Flea- 
market will be held Sunday, August 
28, 1977, 9 to 5 pm at the Oakland 
American Legion Hall, Oak Street, 
Oakland, New Jersey, ram or shine. 
Admission SI. tables $3, tailgate S2. 
Dealers invited Beverages available. 
Talk-in WR2AHD, 146.49147.49, 
146.52. For further information 
contact 550 A R C , PO Box 364, 


Oakland NJ 07436 or calf Rick 
Anderson WS2QOQ (20?) 684 8569 

SPRINGFIELD MO 
AUG 28 

The Southwest Amateur Radio 
Club is having its annual Hamfest and 
picnic at Lake Springfield, just south 
of Springfield. Missouri on August 28, 
1977. For more info write Southwest 
Missouri Amateur Radio Club. Ine. r 
Drawer B, Glenstone Station, Spring- 
field MO 65804. 

LAPORTE IN 
AUG 28 

The LaPorte County Summer Elec¬ 
tronic Swapfest will be held on Sun¬ 
day, August 28th, at the County 
Fairgrounds in LaPorte. Indiana, 50 
miles southeast of Chicago. Paved 
midway and indoor booths available 
at no charge. Good food and cold 
drinks available. Talk in 37 97, 01-61, 
or 52 simplex. Tickets $2 at gate. 
Mom information tram PO Box 30, 
LaPorte IN 46350- 

RQLLAG MN 
SEPT 2-5 

The Western Minnesota Steam 
Threshers reunion will be held in 
RolEag, Minnesota, Sept. 2 5. 1977. 
Featured will be amateur special 
events station WM0STR. Plans am 
being made for operation of CW and 
SSB on 80 through 10 meters, and 
possibly on 6 meters. QSL certificate 
will be sent upon verification of the 
log and receipt of an SASE Send to: 
WB0LRK. PQ Sox 596, Fertile MN 
56540, 

OAKWOOD GA 
SEPT 18 

Lanier land ARC will bold i? r = fourth 
annual "Hamnic'* at the Lanier Islands 
Dogwood Pavilion on September 18, 
1977. Two large covered pavilions 
and large parking area for swap shop 
.iiid exhibits. Food available. No entry 
fee for Hamnic; however, Lanier 
Islands charges 82,00 entry fee per 
car. Picnic, hiking, and swimming for 
the kids. First prize IC22S Many 
other prizes. Talk in on W41KR 4 on 
3975 ,ind .07/.67. For further mfor 
mation, write Terry Jones W84FMJ, 
Route 1, Box 298, Qakwood. Georgia 
30566. 


NOT FOR EVERYONE. . . 

The Antenna For The Purist 

No Traps 
Seven Elements 
Three Bands (10-15-20) 

Single Feed Line 
Flexible Tuning 
Close To Mono-Bander Specs 
With Optimum Spacing For: 

High Forward Gain 
High F:B & F:S Ratios 

For Specifications Write Tq 

BROOKFIELD MANUFACTURING CO. 

50 Whippoorwill Road 
Bethel, CT 06801 

(203) 792-8944 B13 



Model 703 


$395 Delivered U.S.A. 

Except Alaska 1 Hawaii 
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NEW 

lor 77 

Only 

$145 

less batteries 
and crystals 



ECM-5B MK II fm modulation meter 


■ 0-6KH? peak reading linear scale, meets 
commercial standards 

■ Operates 25MH/ Ut 500MHz 

■ Crystal controlled for easy operation 
• Audio/scope output with earphone 


■ Options: Micajj powcr p AK $ 34.95 


Charger $29.95 


Write or call for complete information , 
SVnd check or money order for $145 
plus $1,75 for shipping. Indiana resi¬ 
dents add 4?r tales tax. Crystals for 
l4$.943fHz: $4.95, AM other freq: 

$7.95. 


EC M 


ECM Corporation 
412 N. Weinbach Ave, 
Evansville 1 N 47711 




812-476-2121 


El 


r SST T-I RANDOM WJ RE 
ANTENNA TUNER 



Ailbund operation (160 JO meters) with any random 
length of wire. 2QQ weti Output power capahtld} 
will work with virtually arty transceiver. Ideal for 
portable or home operation. Great for apartments and 
hotel rooms - amply tun a wire inside, out a window f 
or anyplace available. Toroid inductor for smalt site 
3X4-1/4X2 3f8 T Butit in neon tuhe-up indicator, 
SQ 233 connector. Guaranteed for f yr. t 10 day trial. 
IF NOT SATISFIED RETURN FOR A FULL 
R EFUND / COD OK B Y PHONE _ 

THE ORIGINAL RANDOM 
WIRE ANTENNA TUNER - in 
use by amateur for 5 years 


• • • enw $ 29.95 

■H341PAID tDP IiAlIS TlKilCUiM 


COMPACT 
EASY TO USE 

CCT Electronics, (213)376-5887 

* P.O, Box 1. Lawndale CA 90260 


S10 


sub-audible 

for FM 


* Inexpensive multi 
tone encoder 

* Compatible with 
PL-CG-QC 

' Low distortion 
sine wave 

* Input 8-18 VDC 
unregulated 

* Rugged, plastic 
encased with 
leads 

" Adjustable frequency 
(98 250 Hz), Lower 
available 

* Excellent stability 
Send for more info 


GENERATOR 



.5 x .6 x .8 m 

Price $19.95 

Freq. set at 
factory 
$5.00 extra 

L4 

Cant 'es, add 6% 
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P.o Bo* 2013 Santo cl™a. CA 95051 


Are YOU 

a computer 
hobbyist 




If you are Uke the rest of us 
you've been reading about microcom¬ 
puters , . , you're excited about them 
. . T hut there is so much to under¬ 
stand and it all seems so complicated 
that there is no way to understand it 

Hog wash. 

A brand new magazine is be mg 
published for computer hobbyists . . , 
for people who are beginners * *. 
neophytes * * * novices *. _ people 
who have no idea what a vectored 
interrupt is, but just the same warn 
to learn about computers and have 
fun. 

A home computer system can 
cost you a bundle if you don't know 
what you are doing. Kilobaud could 
save you a lot of money - .» others 
have learned the hard way. Kilobaud 
is a sort of giant club newsletter lor 
computer hobbyists ... a place to 
telll *»ach other about the problems 
they've had - . , and the solutions It's 
a nviQBZine filled with great articles 
* * , all written so you'll be able to 
understand them I for a change!. 

You want to know about hard¬ 
ware? Read about the new MITS 
Z- 8 Q CPU in Kilobaud, simply ex¬ 
plained by the chap who designed the 
circuit. Or how about the best-selling 
TDL Z-m CPU ... the designer has 
written about it in Kilobaud too. 
You're wondering about what cas- 
sette system to use? You can go 
crazy on this one ,., but before 
flipping out, read the Hal Wolker 
article in Kilobaud and find out what 
the problems are ... and the solu¬ 
tions. 


What do you do with the con¬ 
founded things after you’ve gotten 
them working? The programs are in 
Kilobaud , . . lot's of them, 

MAKE MONEY 

Perhapi you've been thinking of 
the computer hobby as a way to get 
mto a small business. Why not? Thu 
is going to be an enormous field in a 
couple of years and you can bet that 
those on the ground floor will have 
the best chance at the gold ring. 
Kilobaud will help you learn how to 
get into manufacturing , . , to 
become a dealer . . . a manufacturei p s 
represenlative ... a service bureau 
... a writer. Never before has there 
been an opportunity like this . . so 
don't muff it .. . grab hold and start 
getting your feet wet It'll not only 
pay off wed in the tong run, you 1 ! 
have a ball ev^ry minute of the way, 

KILOBAUD IS BRAND NEW 

The first issue was January 1977 
. . , and the magazine is the fastest 
growing And best accepied magazine 
in the hobby computer field already 
You doubt that? Just stop in at any 
hobby computer store and ask any- 
on* you sen. Kilobaud is outselling all 
other magazines combined . . , which 
says something considering the cover 
price of $ 2 . It’s full of good articles 
and has a sense of humor. There are 
more articles in Kilobaud than you 
can read in a day . . , most readers 
comment that Kilobaud |<ust has lo 
be reed from cover to cover and this 
takes several days. It's packed. 


CONTROVERSIAL? 

You bei 1 Kilobaud calls a spade a 
spade, with no pulled punches. 

DO YOU WANT TO LEARN COM 
PUTERS? 

Some magazines emphasize OEM 
systems , some are written more 
for computer scientists Kilobaud 
is written for and by tts readers . .. 
the hobbyists. You'll find great 
articles in there by well known hob¬ 
byists such as Don Lancaster . . . Don 
Alexander . . , Pete Star k , , , Dennis 
Brown , . . Hal Walker . . , Art Childs 
. . . Sheila Clark . . and many more. 
The emphasis is fun. 


TRY A SUBSCRIPTION 

The cover price is $2 tihaUs $24 a 
year), but the subscription rate is 
only $1 5 for the year ... a saving of 
$900. You can pay for it with your 
Credit card IBank Amen card. Master 
Charge, American Express) or you 
can even be billed directly. Send in 
ihi- befc»w coupon . . Of call TOLL 
FREE 800-258 5473 (efurmg of free 
hoursL Please have your creels card 
handy. 

Your subscription wilt start with 
the next published issue, so allow 
about six weeks for any apparent 
action. If you vrould like to be filled 
in with the hdek issues (hey are $3 
each and at last count some were still 
available. 


□ YESf Starr my one year Kilobaud vubicnp non for $15 waft the next published 


issue 


Name 


Cal* 


Address 
City _ 


State 


Zip 


$15.00 enclosed. □ Cash □ Check □ Money Order 

Sill □ Master Charge □ Bank Amencard □ American Express 


Card » 


Interbank = 


Exp date 


Signature--—_—_ 

C Bill me direct- 

* Subscription will start with next published issue. Allow six weeks for processing. 

Toll Ff&e Subscription Number (8001 258-5473 

NH Sr Nights 800 257 6777 

pcttnboROuqk nk 0MS8 73/8/77 


kilobaud 
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What do you 

give the man 
who has 

everything? 

a box 
to put it in. 




73 Magazine, as thick as it is, is more like a floppy when it 
comes to standing on the bookshelf. Enter the new 73 Magazine 
Library Shelf Boxes, sturdy corrugated cardboard boxes which 
will hold your magazines on the shelf and keep them from 
flopping around. 

Yes, wc know all about binders .. . we have them too . . . 
and we sell them, but binders are a drag when you want one 
copy of a magazine. And the\ cost like sin uvhieh costs plenty). 

Just to be rmten ta talent we are trying to develop, but 
which comes hard), we have self-sticking labels for the boxes, 
not only for 73 Magazine, but also for Kilobaud , . , and for 
Persona/ Compur mg, Radio Electronics r Popular Electronics, 
Interface Age, and . ,. yep . .. Byte. Heh. heh! lust ask for 
whatever stickers you want and well throw 'em in with your 
box order. Hams may want our labels for CQ t QST or Ham 
Radio, if they get any of those magazines. This is a way you can 
buy one set of matching boxes and line ’em up on your shelf . * . 
looks very nice that way. 

The boxes are a white color and are particularly resistant 
to dirt. a real plus for while boxes. There’s some kind of funny 
plastic finish on 'em. 

YouII probably do like most people who have tried these 
so far and order one or two for starters . . then get a couple 
dozen. The postage on these is the killer ... so one box costs 
$2.00 postpaid and SI .50 for each additional box. 7 for $10, 

Unless 1 lie magazine gets whole lot fatter than it is right 
now I he sc boxes should hold a full year of 73 ., . or Kilobaud. 

One skit is cut low to permit you to see the binding of 
the magazine . , - and note that we are now printing the 
informa !h>u on I he lop part of the binding so it will show in 
these boxes. You can put the boxes on your shelves with the 
bindings showing or wiih (ust the white board showing, there are 
little marks to help you center your labels on either side. 

Your magazine library is your prime reference, so keep il 
handy and keep it neat with these strong library shelf boxes. 


j 

Sent! me_boxes for 73 Magazine Shelf Storage at 

$2.00 for the first box and $1.50 for each additional 
box. or 7 for $10. Include the following labels:- 



$ _ Enclosed □ Cash □ Check □ M.O. 

Bill: P American Express □ BankAmericard 
C Master Charge — Interbank ■_ 

Card #_ _ Expiration date 


Signature 
Name_ 


Address, 
City_ 


State 


Zip 


73 MAGAZINE LIBRARY SHELF BOXES 

Peterborough NH 03458 
or call Toll Free (800) 258-5473 
NH & Evenings (800) 251-6771 8/77 



...tell us you love us 

A iso let! us your credit 
card number so we can enter 
a subscription for you. A 
subscription saves you a 

bun die of money - just 

figure it out. At $2 a copy 
you 're spending $24 a year „ 
yet a subscription costs a 
lousy $15. Nine dollars may 
not be a lot today „ but that's 
no reason to just thro w it 
away because you don't 
want to bother to pick up 
the phone. 

Three years of 73 . .. if 
you figured out what that 
costs you r d send in a sub¬ 
scription instantly. Not 
having calculators that go out 
that far (allowing for the 
usual inflation, increases in 
postage, rising paper prices, 
and a new car for Wayne. - * 
a copy of 73 will probably be 
$5 three years from now}, no 
one at 73 has definitely been 
able to calculate the exact 
cost of three more years on 
the newsstand. One thing is 
for sure , it's going to be a lot 
more than the current three 
year $36 subscription rate , 
which is an obvious rip-off 
Calf in your three year sub¬ 
scription and make us rue 
the day we came up with 
tha r /o w number. 

It's toil free . 

800258 5473 

(NH & mqhis 800-251-677U 
and someone 
is usually around during 
office hours to rake your 
order, credit card number 
(Master Charge, BankAmeri¬ 
card or American Express}. 
While you're calling what 
would it hurt to get Kilobaud 
too? And maybe a few books 
for the bathroom. 

If the line is busy tear out 
the card bound in the back of 
the magazine .. . just inside 
the back cover.. . 

While you are tearing out 
cards it is high time for you 
to mark up the reader's 
sendee card and send that in 
too. A good response con¬ 
vinces advertisers to run more 
ads ,. . you get more pages 
of magazine, ft's a good 
investment 

73-Peterborough nhQ3453 
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• COMPUTER DICTIONARY by Donald O, 
Spencer, A compact compendium of com¬ 
puter terms for beginners and professionals 
alike. The Computer Dictionary by Donald D. 
Spencer defines words and acronyms used by 
computemis in a clear, easy to understand 
style. Over 2000 definitions are provided. 
This reference is a must for the individual 
gening started in the world of microcom¬ 
puters. The Computer Dictionary by Donald 
D, Spencer; published by Camelot Press, 
$5.95. 

•CHEMISTRY WITH A COMPUTER by Paul 
A. Cauchom An exciting ne w chemistry book 
which contains a collection of tutorial, simu¬ 
lation and problem-general ton computer pro¬ 
grams. Tutorials provide individualization of 
assignment, immediate evaluation of 
responses and a new set of problems with 
each run. Simulations provide models of 
lengthy laboratory experimentation beyond 
the limited classroom timeframe and enhance¬ 
ment of course studies by encouraging pre* 
laboratory research. Problem-generating pro¬ 
grams provide individualized sets of questions 
on a given topic. Can be used with almost any 
chemistry course at the high school or college 
level. AM programs are written in BASIC, the 
most popular end easiest to learn educational 
programming language. $9,95. 

• TYCHOINTS 8080 OCTAL CODE CARD 

Slide rule-tike aid for programming and 
debugging 8080 software „ . , contains all the 
mnemonics and corresponding octal codes. 
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Instructions are color coded to indicate which 
flags are affected during execution. Pockes 
sized card only 6’2x3 inches provides neat, 
logical format for quick reference Back side 
of card is primed with an ASCII code chart 
for 128 characters plus the 8080 status word 
and register pair codes. Also available, 
Tychon's 8080 Hex Code Card f same as above 
only has hex codes instead of octal. Only 
$3.00 each, 

• PERIODICAL GUIDE FOR COM- 
PUTER1STS This is a 20 page book which 
indexes over 1,000 personal computing 
articles for the entire year of 1976 from Byte, 
Creative Computing, Digital Design, Dr, 
Dobbs Journal, £DN, Electronic Destgn, Elec¬ 
tronics, Interface Age, Mierotrek, Peoples 
Computer Company, Popular Electronics, 
QST, Radio Electronics, SCCS Interface and 
73 Amateur Radio. Articles are indexed under 
more than 100 subject categories. Price $2.50, 

• FUZZBUSTER Radar Detector judged most 
dependable, fastest and overall BEST by 
Wayne Green in a side by side three month 
study of alii the other radar detectors on the 
market. Specially priced at $95.00. 

• LIGHTED TRAVEL DESK Handy little 
gadget, looks like a clipboard with a light and 
plugs into the cigarette lighter of your car. 
Read books or maps easily in the car, great 
for note taking if you come up with ideas 
while driving . .. helps make riding in the car 
a little more enjoyable for kids who can use it 
for puzzles or playing games at night. Only 
S7.50, 


Use the ard^r card or itemize your order on a separate piece of paper and mail to: 

73 Radio Bookshop •Peterborough NH 03458. Be sure to include check or detailed credit card information, 
Note: Prices subject to change without notice on books not published by 7 3 Magazine, 



Para-Graphics is now offering the finest qualify cards 
available anywhere. Our flock cards are designed by a 
staff of professional designers. We offer a selection of 
30 stock cards covering a wide variety of subject matter, 
all designed with your QSL needs in mind. 

Or if you would like to design your own cards, we offer 
a large selection of Art Samples, type styles, and colors 
for you to choose from. We even have several cards that 
we wilt custom design for you using a photograph of you* 
your family* or whatever you like. 

Whatever your QSL needs, 

Para-Graphics offers you the very best. 

Mail this coupon today, 
for your FREE FULL COLOR CATALOG. 


para-graphics 


Dept. 73M*t 

P. O. Box 268 
Whitehall Pa. 1SG52 



SURPLUS 



BARGAIN 


+ 5V@7A * 12V @ 2A 

+12V @ 2.5A +180 V @ 150 ma 

+30V @ 200ma (unregulated) 

-6.2V @ 25ma (no adj pot) 


Brand new, made by GDC for 
microprocessor terminals. 110 VAC 
in, regulated and adjustable DC 
outputs. Overvoltage protected +5, 
-12, Power status signal. Fan, 
Schematic, Original list S600+, 
From stock. UPS paid, custom foam 
box, guaranteed. 


$50.00 


ELECTRAVALUE INDUSTRIAL 

BOX 464 

Cedar Knolls, NJ 07927 
(201) 267-1117 

E18 
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See dozens of microcomputer systems on display and 
unning , . , sit down and give them a try . * * find out why people 
et hooked on Star Trek . , . find out why J 00,000 computer ■ 
naniaes have gone nuts over microcomputers , See a couple of 
hundred exhibits of computers t memory boards, printers, floppy 
!isks - see it all at the Pier this August! 

Hear top computerized hams explain about the fun they are 
<aring and the fun you can have. This show is v/orth the trip from 
nywhere. Charter flights are being organized from the West Coast 
nd Japan. 

See the manufacturers show and tell about their systems , . . 
nd answer your questions in detail You don't have to be a 
omputer expert to find out how exciting microcomputers are , . . 
nd why they are going to be a multhbillion dollar business before 
ong. One look will convince you. 

See Morse code translated into print . . . even into voice . . . 
li by microcomputer . * . and at a price within reasonable hobby 
InaftSL See Oscar data computers . , r repeater control computers 
,, ali sorts of fantastic ham applications of microcomputers. 

Don't miss the fun at the Pier in Boston . .. where 
a leulators . . * TV Games .. . Microcomputers . . . Hobby com - 
niter systems . . . ham computer systems .. . and even small 
business computers you may be able to use in your business v/ill be 
>n display and running for you to try out 

See a $250 computer which will beat you at chess . . . they 
ome in all prices, from under $1 00 up to the skyf 

POLL# POLL •POLL •POLL •POLL# ROLL 


1 he NEW calculators do a lot 
. .. even have memory .. . will 
play lunar landing games ... see 
them at the Pier! 


They've gone way beyond pong 
. . . with tank games, blackjack, 
shooting gallery, and many more 
fantastic home games you can 
play on your TV set. 


Costing less than the salary of a 
clerk, these sophisticated 
business systems may be able to 
save you thousands of dollars a 
year. See them at the Pier , ., 
try them out . . * find out . ., 
save a bundle. 


Chuck Martin WA1KFS will be 
there with his loads of ham 
goodies .. . don't miss his 
display. This is your chance to 
get that ham rig you 'll need for 
fall. 


DEMONSTRATtGNS*FORUMS*TALK$*OVER 250 EXHIBITS*PRI2E$ 


TICKETS AT DOOR: $12. 



PREREGISTRATION PRICE - S10 UNTIL AUGUST 1st 


SEE THE NEW 
CaIcuIators 


see tIie NEW 

TV Games 


see tNe NEW 

SmaU BusIness 
Computers 


see ThE NEW 

TUFTS RAdio 
ExhibiT 


MY INTEREST IS IN: □ Calculators □ Video Games 

d Microcomputers □ Hobby Computing 

Q Business Uses G Industrial Control 

Occupation_ 

Equipment now in use (make & model]--------- 


□ YES! Send -admission tickets at $10 each. 

D Check enclosed G Credit card below 

DBA ClAMEX □ MC - Interbank -_ 

Card #_ 

Expir. date_Signature_ 

Name 


Plunking of buying „— -- 

J re sent investment $_ 

Expect to spend during next year? $ 


City_—_ _ __ State_ Zip _ 

Computermania Tickets 
Peterborough NH 03458 
or call Toll Free (800) 258-5473 73-8 
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The back issues of 73 are a gold mine oi interesting 
articles ... just take a look at what's been covered , .. every 
possible interest. This is the most important library you can 
have for hamming. 

The supply of these back issues is very limited .,. and 
when these are gone, that will be it. Don't miss out by 
procrastinating. 

Single issues .$ 1.50 each (before 1976) 

Ten back issues (your choice).$1 2 postpaid in HJS. 

Twenty-five back issues (your choice) $20 postpaid in US. 

Twenty-five back issues (our choice) S!0 postpaid in US. 
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Since there's liule to get stale in back issues of 73 (our 
magazine is not padded * . . like others with reams of 
activity reports), you'll have a fantastic time reading them. 
Most of the articles are still exciting to read and old 
editorials are even more fun for most of the dire predictions 
by Green have now come to pass. Incentive licensing was every 
bit the debacle he predicted . , . and more. You'll really gel a 
kick out of the back issues. 
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The ONLY Complete License Study Guides 

• NOVICE STUDY GUIDE - Here is a completely new study guide and reference book for the potential ham. This is not a question/answer 
memorization course. Electronic and radio fundamentals are presented and explained in an easy ^-understand fashion, preparing the 
beginner for the Novice exam. Includes the latest FCC amateur regulations, as well as application forms. Easily the best path into the 
exciting world of ham radio® 34-95. 

• GENERAL CLASS STUDY GUIDE A complete theory course for the prospective General or Technician. This reference explains 
transistor, amplifier, and general radio theory, white preparing the Novice for the ''big” ticket. After getting your ticket, you'll use this 
guide again and again as an electronic reference source. Not a quest Ion/answer guide that becomes dated when the FCC updates the amateur 
exams. $5.95. 

• ADVANCED CLASS STUDY GUIDE - Ready to upgrade your license? To prevent retaking the FCC theory exam, you need the 73 
Advanced theory guide. SSB, antenna theory, transmitters, and electronic measuring techniques are covered in detail in this easy-to-follow 
study guide Special modes and techniques, such as RTTY, are also treated. An engineering degree is not necessary to master Advanced 
theory - try this book before visiting the examiner's office 1 $3.95. 

• EXTRA CLASS LICENSE STUDY GUIDE — Before going for your I x 2 call, it pays to be a master of the Extra class electronic theory. 
This study guide is the logical extension of the 73 theory course. All the theory necessary to pass the exam is presented. Antennas, 
transmission lines, swr are discussed, as well as noise, propagation, and specialized communication techniques. This book is not a classroom 
lecture or memorization guide, but rather a logical presentation of the material that must be understood before attempting the Extra exam. 
Save yourself a return trip to the FCC and try the 73 method first 1 $5,95. 




novice 

theory 

tapes 

Startling Learning Breakthrough 


YouTI be astounded at how really simple the theory is when you hear it explained on these tapes. Three 
tapes of theory and one of questions and answers from the latest Novice exams give you the edge you need to 
breeze through your exam. 

73 ti interested in helping get more amateurs, so we're giving you the complete set of out tapes for the 
incredibly low price of ONLY Si 5.95. 

Scientists have proven that you learn faster by listening than by reading because you can play a cassette 
tape over and over in your spare lime - even while you're driving! You get more and more info each time 
you hear it. 

You can't progress without sohd fundamentals. These four hour-long tapes give you alt the basics you'll 
need to pass the Novice exam easily. You'll have an understand mg of the basics which will be invaluable to 
you for the rest of your life! Dm you afford to take your Novice exam without first listening to your tapes? 



FOUR TAPES for $15.95 
$4.95 EACH 

5 WPM This is the begin 
ning tape for people who do 
not know the code ai alL It 
takes them through the 26 
letters, 10 numbers and nec 
essary punctuation, complete 
with practice every step of the 
way using the newest blur 
teaching techniques. It it 
almost miraculous! In one 
hour many people — including 
kids of fen — are able to 
master the code. The ease of 
learning gives confidence to 
beginners who might other 
wise drop out. 


NEW CODE SYSTEM 

6 WPM This is the practice 
tape for the Novice and Tech 
nician licenses. It is made up 
of one solid hour of code, sent 
at the official FCC standard 
(no other tape we've heard 
uses these standards, so many 
people flunk the code when 
they are suddenly — under 
pressure — faced with qharac 
ters sent at 13 wpm and 
spaced for 5 wpm) This tape 
iS nor memorizable, unlike the 
zany 5 wpm tape, since the 
code groups are entirely ran 
cJorn characters sent in groups 
of five. Practice this one dur 
ing lunch, while m the car. 


— Four Speeds Available 

anywhere, and you'll be more 
than prepared for the easy 
FCC exam. 

1 3 WPM Code groups 
again, at a brisk 13 per so you 
will be at ease when you sit 
down in front of the steely 
eyed government inspector 
and he starts sending you plain 
language at only 13 per You 
need this extra margin to over 
come the panic which is uni 
versa! in the test situations 
When You've spent your 
money and time to take the 
test you'd thank heavens you 
had this back-breaking tape 


20 WPM Code is what gets 
you when you go lor the 
Extra Class license. It is so 
embarrassing to panic oui |ust 
because you didn't prepare 
yourself with this tape, 
Though this is orfv one word 
faster, the code groups are so 
difficult that you'll almost fail 
asleep copying the FCC stuff 
by comparison. Users report 
that they can't believe how 
easy 20 per really is with this 
fantastic one hour tape. No 
one who can copy these tapes 
can possibly f ail ihe F CC test 
Remove all fear of the code 
forever with these tapes. 


ONLY 4 for Si5,95! 73 is in the publishing business, not tapes, so these are priced much lower than anyone else could sell them. Have 
you ever seen one hour cassettes for under $6? For 1st class mail add 254 per tape ordered 
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LIBRARY SHELF 
BOOK BOXES 

S2.00 each 
2/S3.00 • 8/510.00 


BUMPER STICKERS: 

RADIO AMATEURS TALK TO THE WORLD!! 
AUTHORIZED VEHICLE 
SUPPORT YOUR LOCAL POLICE 


504 each; any 3 for $1.00 


BINDERS - Red Binders with gold lettering keep your 1976 & 

1977 73s safe from being lost or damaged. Each binder holds 
1 2 issues. $6.00 ea_, 2 tor $1 1,00. 


BACK ISSUE BUNDLE! 73 Magazine Classics, issues containing 
hundred* of articles & projects. Great for nostalgia buffi. 20 
copies (alt different) for $8.00 



QSLsl 


Ste* trm frU* *#**4*fr 


ONLY $7.50 
for 250, 

$12.50 for 500, 
$20.00 for 1000! 


lr ty It' IV Stick type, blue war id 


How can 73 make such beautiful cards, printed on the best 
coated stock, available for about half the regular cost? 

The world and satellite are printed in blue, your name, 
address and call are in black. The QSO information is a standard 
form on the back, DOMESTIC ORDERS ONLY 

ALLOW 6 8 WEEKS FOR DELIVERY. 




Use the order card or itemize your order on a separate piece of paper and mail to: 

73 Radio Bookshop • Peterborough NH 03458 Be sure to include check or detailed credit card information. 
Note Prices subject IQ change without notice on books not published by 73 Magazine. 




































• REPEATER ATLAS Hundreds of new listings * . , by both location 
and frequency * ■ ■ dual listing, invaluable for your car . . t find those 
repeaters as you travel* This is the ONLY complete list of repeaters 
being published* Almost 3000 repeaters listed In this issue -.. repeaters 
from all over the entire world. Only $t .95. 

• VHF ANTENNA HANDBOOK The NEW VHP Antenna Handbook 
details the theory, design and construction of hundreds of different 
VHF and UHF antennas . . * A practical book written for the average 
amateur who takes joy in building, not full of complex formulas for the 
design engineer. Packed with fabulous antenna projects you can build- 
$4.95. 

• WEATHER SATELLITE HANDBOOK Simple equipment and 
methods for gening good pictures from the weather satellite. Antennas, 
receivers, monitors, facsimile you can build, tracking, automatic control 
(you don't even have to be home). Dr, Taggart WB8DQT $4.95. 

• COAX HANDBOOK The world's only handbook devoted exclusively 
to coax, feedlines and connectors. Special price only St.50. 




• VOL* I COMPONENT TESTERS . . . how to build transistor testers 
(8), diode testers (3). 1C testers (3), voltmeters and VTVMis (91, 
ohmmeters (8 different kinds), inductance (3), capacity (9), Q 
measurement, crystal checking (6), temperature (2), aural meters for 
the blind (3) and all sorts of miscellaneous data on meters . * , using 
them, making them more versatile, making standards. Invaluable book, 
$4.95. 

• VOL* II AUDIO FREQUENCY TESTERS . . . jam packed full of ail 
kinds of audio frequency test equipment. If you're into SSB, RTTY, 
SSTV, etc** this book is a must for you . , * a good book for hi-fi addicts 
and experimenters tool $4.95, 

• VOL* III RADIO FREQUENCY TESTERS Radio frequency waves, 
the common denominator of Amateur Radio. Such items as SWR, 
anrenna impedance, line impedance, rf output and field strength; 
detailed instructions on testing these items includes sections on signal 
generators, crystal calibrators* grid dip oscillators, noise generators, 
dummy loads and much more. $4.95. 

• THE NEW RTTY HANDBOOK is a brand new 1977 edition and the 
only up-to-date RTTY book available. The state of the art has been 
changing radically and has made all previous RTTY books obsolete. It 
has the latest circuits, great for the newcomer and the expert alike ♦ 
Only $5.95. 


•73 VERTICAL, BEAM AND TRIANGLE ANTENNAS by Edward M, 
Mod W3FQJ Describes 73 different antennas for amateurs. Each design 
is the result of the author's own experiments: each has actually been 
buiit and air-tested. Includes appendices covering the construction of 
noise bridges and antenna line tuners, as well as methods for measuring 
resonant frequency, velocity factor, and standing-wave ratios. 160 
pages. $5.50. 

• 1C OP-AMP COOKBOOK by Walter G, Jung. Covers not only the 
basic theory of the 1C op amp in great detail, but also includes over 250 
practical circuit applications, liberally illustrated. 592 pages, 5% x 814, 
softbound $12.95. 

• 73 DIPOLE AND LONG-WIRE ANTENNAS by Edward M* Noll 
W3FQJ This <s the first collection of virtually every type of wire 
antenna used by amateurs. Includes dimensions, configurations, and 
detailed construction data for 73 different antenna types. Appendices 
describe the construction of noise bridges, line tuners, and data on 
measuring resonant frequency, velocity factor, and swr. 160 pages. 
$5.50. 

• RF AND DIGITAL TEST EQUIPMENT YOU CAN BUILD Rf burst, 
function, square wave generators, variable length pulse generators — 
100 kHz marker, i-f and rf sweep generators, audio osc, af/rf signal 
injector, 146 MHz synthesizer* digital readouts for counters, several 
counters, prescaler, nhcrowavemeter, etc* 252 pages* $5.95* 

• SSTV HANDBOOK This excellent book tells all about it, from its 
history and basics to the present state of the art techniques. Contains 
chapters on circuits, monitors, cameras, color SSTV, test equipment 
and much more. Hardbound S7, softbound S5. 



Use the order card or itemize your order on a separate piece of paper and mail to 
73 Radio Bookshop • Peterborough NH 03458 Be sure to include check or detailed credit card information* 
Note: prices subject to change without notice on books not published by 73 Magazine. 







































• RTL COOKBOOK by Donald Lancaster* Explains the how and why of 
RTL (Resistor-Transistor Logic! and gives design information that can be put 
to practical use. Gives a multitude of digital applications ranging from the 
basic switch to the sophisticated counter. 240 pages; 514 x 8%; soft bound. 

$5,50. 

• TTL COOKBOOK by Donald Lancaster, Explains what TTL is, how it 
works, and how to use it. Discusses practical applications, such as a digital 
counter and display system, events counter, electronic stopwatch, digital 
voltmeter* and a digital tachometer. 336 pages; 5% x 814; softbound. S835* 

• TVT COOKBOOK bv Donald Lancaster. Describes the use of a standard 
television receiver as a microprocessor CRT terminal. Explains and describes 
character generation, cursor control and interface information in typical, 
easy*to-understand Lancaster style* This book is a required text for both the 
microcomputer enthusiast and the amateur RTTY operator who desires a 
quiet alter native to noisy teletype machines, $9.95. 

• FASCINATING WORLD OF RADIO COMMUNICATION Interesting 
stories in the history of radio pioneering and discovery. Also includes 
the fundamentals of broadcast band DXing. A must for every radio 
amateur, $3.95, 

• PRACTICAL TEST INSTRUMENTS YOU CAN BUILD 37 simple 
test instruments you can make covers VGMs, VTVMs, semiconductor 
testing units, dip meters, waitmeiers, and iust about anything else you 
might need around the test lab and ham shack. $4.95. 

• 1001 PRACTICAL ELECTRONIC CIRCUITS Tabs new 1001 
circuits is available for only $9.95 ppd, The next time you want a 
circuit for just about anything, eat your heart out that you didn't send 
for this book the first time you read about it. You'd better order the 
book right away, before they run out, $9.95* 

• HOW TO MAKE BETTER QSLs Be proud of your QSL cards *, 
have a card which gets from space on every hamshack wall * , . win 
prizes at hamfests. The only way to have a truly outstanding card is to 
make it yourself , ,. which tseasv when voi* H^ v e this new book* $2.00. 
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• WHAT TO DO AFTER YOU HIT RETURN PCC's first book of computer 

games . 48 different computer games you can play in BASIC * * . programs, 

descriptions* muchly illustrated. Lunar Landing, Hammurabi, King, Civil 2* Qubic 
5. Taxman, Star Trek* Crash * Market* etc. $6.95, 

• 101 GAMES IN BASIC Okay, so once you get your computer up and running in 
BASIC* then what? Then you need some programs in BASIC, that's what. This 
book has 101 games for you, from very simple to real buggers. You get the games* 
a description of the games, the listing to put in your computer and a sample run 
to show you how they work. Fun, Any one game will be worth more than the 
price of the book for the fun you and your family will have with it, $7.50, 

• BASIC by Bob Albrecht* etc. Self-teaching guide to the computer language you 
will need to know for use with your microcomputer, 324 pages. This is one of the 
easiest ways to learn computer programming. $4.95. 

• THE UNDERGROUND BUYING GUIDE Here is a handy guide for the 
electronics enthusiast* Over 600 sources of equipment and literature are provided; 
some are mai border-only outfits that do not advertise. Sources are listed 
alphabetically, by service or product, and by state* The guide is cioss referenced 
lor ease of use. Electronic publishing houses are also listed. Published by PMS 
Publishing Co. t $5.95 each. 


• AN INTRODUCTION TO MICROCOMPUTERS, VOLS. 1 AND 2 At last! 
Someone has finally written a book containing hardware details about most of the 
popular micro chips available to computerists. An Introducuon to Microcom¬ 
puters, Volumes 1 and 2, by Adam Osborne Associates* are references dealing 
with microcomputer architecture in general and specifically with details about 
most of the common chips. These books are not software-oriented, but are 
invaluable for the hobbyist who is into building his own interfaces and processors. 
Volume 1 is dedicated to general hardware theory related to micros, and Volume 
2 discusses the practical details of each micro chip. (Detailed review in Kilobaud 
*t2) Published by Osborne Associates* $7,50 each, 

• 8080 PROGRAMMING FOR LOGIC DESIGN Here is an .deal reference for the 
person desiring an in-depth understanding of the 8080 processor. The work is 
application-oriented, and the 8080 is discussed in light of replacing conventional, 
hard wired logic systems. Both hardware and software is described. Practical 
design considerations are provided for the individual wishing to implement an 
8080-based control system, (Detailed review in Kilobaud #1) Published by 
Osborne Associates, $7.50* 

• 6800 PROGRAMMING FOR LOGIC DESIGN Oriented coward the industrial 
user, this book describes the process by which conventional logic can be replaced 
by a 6800 microprocessor* Both hardware and software techniques are discussed, 
as well as interface information. This reference* and its companion dedicated to 
8080 users, provide practical information that allows an experimenter to design a 
complete micro control system from the "ground up." An excellent reference! 
Published by Osborne Associates* $7.5CL 


Use the order card or itemize your order on a separate piece of paper and mail to: 

73 Radio Bookshop • Peterborough NiH 03458 Be sure to include check or detailed credit card information. 
Note Prices subject to change without notice on books not published by 73 Magazine. 
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SCELBLS GALAXY GAME FOR THE 
68OCT Here's a nevv twist in computer games 
by Scelbi Computer Consulting and Robert 
F indley/Raymond Edwards. The game, 
"Galaxy/' pits the operator of a spaceship 
against alien craft f as welt as such variables as 
speed, time, and ammunition. No two games 
are the same 1 This game is described in 
Galaxy Game for (he 6800 , published by 
Scelbi Computer Consulting, Inc. $14.96, 


• 6800 SOFTWARE GOURMET GUIDE fir 
COOKBOOK if you have been spending too 
much time developing routines for your 6800 
microprocessor, try the new book by Scelbi 
Computing and Robert Findley, This manual, 
6800 Software Gourmet Go/die and Cook¬ 
book r describes sorting, searching, and many 
other routines for the 8080 user, $9<95. 


• 8080 SOFTWARE GOURMET GUIDE 
AMO COOKBOOK If you have been spending 
too much time developing simple routines for 
your 8080, try this new book by Scelbi 
Computing and Robert Findley. This manual, 
8080 Softmre Gourmet Guide and Cook~ 
book, describes sorting, searching, and many 
other routines for the 8080 user. $995- 


• CMOS COOKBOOK by Don Lancaster, 
pub. Howard W. Sams Company. Another 
winner from Don Lancaster, author of the 
famous RTL and TTL Cookbooks > The CMOS 
Cookbook details the application of CMOS, 
the low power logic family suitable for most 
applications presently dominated by TTL. 
The book follows the style of the original 
Cookbooks. Eight chapters cover alJ facets of 
CMOS logic, and the work is prefaced by 100 
pages detailing the characteristics of most 
CMOS circuits. The CMOS Cookbook is re- 
quired reading for every serious digital experi¬ 
menter. $9.95- 


• HOBBY COMPUTERS ARE HERE If you 

for a friend) want to come up to speed on 
how computers work . „ „ hardware and soft¬ 
ware - , - this is an excellent book. It starts 
with the fundamentals and explains the cir¬ 
cuits, the basics of programming, along with a 
couple TVT construction projects, ASOI- 
Baudot, etc. This book has the highest recom¬ 
mendations as a teaching aid for newcomers, 
$4.95. 




•BRAND NEW DICTIONARY This new microcomputer dictionary fills the 
urgent need for all computer people, engineers, scientists, industrialists, 
communications people — as professionals, amateurs, teachers, or students — to 
become quickly acquainted with the terminology and nomenclature of a new 
revolution in computer control capabilities in areas that pervade most of man's 
daily activities. 

Over 5000 definitions and explanations of terms and concepts (704 pages) 
relating to microprocessors, microcomputers and micro controllers. There are also 
separate appendices on: programmable calculators; math and statistics definitions; 
flowchart symbols and techniques; binary number systems and switching theory; 
symbol charts and lables; summaries of BASIC, FORTRAN and APL> In addition 
there is a comprehensive electronics/computer abbreviations and acronyms 
section. $15.95. 

•COMPUTER PROGRAMMING HANDBOOK by Peter Stark. A complete guide 
to computer programming and data processing. Includes many worked out 
examples and history of computers, $895. 

• MY COMPUTER LIKES ME - - . WHEN I SPEAK BASIC An introduction to 
BASIC .., . simple enough for your kids. If you want to teach BASIC to anyone 
quickly, this booklet is the way to go. $2.00, 

• THE STORY OF COMPUTERS by Donald 
D, Spencer is to computer books what Dick 

and Jane is to novels. .. extremely elementary, 

gives the non-computerist a fair idea of what 
the hobbyist is talking about when he speaks 
computer lingo. Attempts to explain what 
computers are and can do to a spouse, child 
or any un-electronics-minded friend, $495, 


• MICROCOMPUTER PRIMER by Mitchell 
Waite and Michael Pardee, pub. by Howard W. 
Sams Company. If you are afraid to get 
involwd with microcomputers for fear of not 
understanding them, worry no longed The 
Microc ompu ter Primer describes basic 
computer theory, explains numbering 
systems, and introduces the reader to the 
world of programming. This book does not 
elaborate on specific systems or chips, but 
describes the world of microcomputing in 
"real world" terminology. There is probably 
no better way of getting involved with the 
exciting new hobby of microcomputing. 
$795- 


-1 


! * 




CMOS 

COOKBOOK 






HnBBV 

COTPLittfiS 

PiBE HEBEI 


i J 1 a 

HOBBY 

| COmPUTERS 


Si 


• INTRODUCTION TO MICROPROCES¬ 
SORS by Charles Rockwell of MICRO LOG. 
Here is an ideal reference for the individual 
desiring to understand the hardware aspects 
of microprocessor systems- This book des¬ 
cribes the hardware details of computer 
devices in terms the beginner can understand, 
instead of treating the micro chip as a "black 
box," Addressing schemes, registers, control, 
and memory are all explained, and general 
information about hardware systems is pro¬ 
vided- Specific systems are not described and 
programming is only briefly discussed, fntra * 
duction To Microprocessors is a hardware 
introduction * . , and a good one, $17,50 US 
and Canada, $20 elsewhere. 


• THE NEW HOBBY COMPUTERSl This 
book takes it from where "Hobby Computers 
Are Here" leaves off, with chapters on Large 
Scale Integration, how to choose a micropro¬ 
cessor chip, an introduction to programming, 
low cost I/O for a computer, computer 
arithmetic, checking memory boards, a 
Baudot monitor/edttor system, an audible 
logic probe for finding those tough problems, 
a ham's computer, a computer QSO machine 
. . , and much, much morel Everything of 
interest is there in one volume, ready to be 
enjoyed by you. $4.95. 
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• KILOBAUD The Small Computer Magazine Software & Hardware exposed (0 the core. Written for 
the non-PhD computer hobby ist who wants to know what's new. $2-00 each at the newsstand, $15.00 
for 1 year subscription. Back issues $3.00 per copy. 

Use the o^der card or itemize you* order on a separate piece of paper and mail to 
73 Radio Bookshop •Peterborough NH 0345S Be sure to include check or detailed credit card information 
Note Prices suoject to change without notice on oooks not published by 73 Magazine. 




























CUSTOM TRANSFORMERS 


HEAVY DUTY REPLACEMENT TRANSFORMERS 


Collirti 305 1 Pl*t4 Trunfornw . * 
ColNm 516 F 2 Poatar Tranwtaimar 


SI 65.00 
. 95.00 


4007 Fori SlvcL * El Paso, 1 exas 79930 

Telephone (915) 566-5365 or (915) 751-4856 
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Hurtfir 20000 Pl« 1 « Tronif armor 
ETO A-77D Pliti Tr«twf 

H«mry 2K, Pl*t* Tr*ro7(TrrTHpr 

Htnry 2K-2 Pi*** Tr*n*l Priilor 
H*nry 2 K 2A Fill* Tr«rtfform*r .... 

Hfnry 2K-4 Pl*ti TrottifOTrwt 
H«nry 3K-A Plot* Transfer mi* ..... 

Hwtti Minudu HX-10 Tr#n*fotm*f 
Gonwi GSB100 Tramforiliar .. ♦ ,. 

Ha iionai NCL-20CH) ^TnmJonw ... . 125 00 

G<*-. w ! GS3 201 Puwsi TraAiformrr . .. 135.00 


12500 
125.00 
140.00 
15500 
133.00 
1G5.M 

l® oo 

95.00 

9500 


SPECIALS 


Plata XFMR 4500 VAC • \$A 1CAS 230 VAC 50 Hz 
Pill* X FMR 3500 VAC • 1 OA tCAS 210 VAC 50 Hz 
Plata XfMR 3000 VAC 0 OTA ICAS 115/230 
PUlm XFMR WOO VCT * 0.BA CCS 115 230 VAC 60 Ht pri. 


Wt. 50 LB 
Wt. 41 lb 
2? LB 
41 LB 


. SI05.00 
125 00 
95,00 
135.00 

FtL XFMR 7.5 VCT 9 21A CCS 117 VAC 60 H t pnmfry Wt 8 LB .2935 

Fit Chou* toMv wound 30 AMP «F Fiiinwn: Choht on 1/2*7 rod .. 9.95 

DC Ftfafr Choka B O H> 0 1.5 ADC .. ... 150.00 

DC Swin*m*CN»4n 30 Kv 9 0 ISA tef 0H ¥ • l .QADC ..- 100.00 


•All heavy dufy repfocem^nf transformers are electrically super¬ 
ior to original equipment(91 Alt transformers are manufactured 
to rigid commercial quality specifications and each cairre* a 24 
month guarantee! 

IVriff today for a free quotation on any transformer. Choke , or 
saturable reactor . 

Peter W. Dahl Co. 
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Let us know 8 weeks in advance so 
a single Issue of 73 Magazine, 

Attach old label where indicated and print new address 
in space provided. Also include your mailing label 
whenever you write concerning your subscription. It 
helps us serve you promptly. 


Write to: 



magazine 

Peterborough NH 03458 


□ Address change only 

□ Extend subscription 

□ Enter new subscription 
O 1 year $15,00 


□ Payment enclosed 

(1 extra BONUS issue) 

□ Bill me later 
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7A 

14 

1* 

7 

WESTERT 

J UNITED 

STATES 

TC 

): 

ALASKA 

TA 

T4 

TA 

7 

7 

7 

7 

J 

7 

T 

7 

TA 

ARGENTINA 

14 

14 

7A 

7 

T 

7 

7 

14 

1* 

14 

If 

14A 

AUSTRALIA 

14 

14A 

14 

14 

1 

7 

7 

T 

7 

1 

14 

14 

CANAL ZONE 

14 

14 

7 

7 

7 

7 

7 

14 

14 

14 

14 

14 

ENGLAND 

TA 

> 

7 

7 

7 

7 

7 

7 

7A 

14 

14 

14 

HAWAII 

14 

14A 

14 

14 

7 

7 

7 

7 

14 

14 

14 

14 

INDIA 

14 

14 

14 

79 

70 

71 

70 

7B 

TA 

?A 

14 

14 

JAPAN 

14 

14 

1-4 

7A 

7 

7 

7 

7 

7 

7 

14 

14 

MEXICO 

T4 

14 

1 

7 

7 

7 

7 

TA 

14 

.14 

l« 

14 

PHILIPPINES 

14 

14 

14 

7 g 

75 

7B 

70 

7 

7 

7 

TA 

14 

PUERTO RICO 

14 

14 

7 

7 

7 

7 

7 

14 

14 

14 

14 

14 

SOUTH AFRICA 

, 2 

7 . 

J A 

7 

7 Eh 

7B 

7 B, 

75 

14 

14 

14 

14 

U S. 5 n. 

7 

7 

7 

7 

7 

7 

7 

7 

14 

14 

7A 

7 

EAST COAST 

14 

H 

7 

7 

7 

7 

7 

TA 

14 

14 

14 

14 


A = Next higher frequency may also be useful 
B - Difficult circuit this period 
F « Fair 
G = Good 
p w Poor 


1977 

AUGUST 


1977 

SUN 

MON 

TUE 

WED ! THU 

FBI 

SAT 

*** Jm 9 M 

X 

2 

3 

4 

5 

6 


G 

G 

F 

F 

Q 

G 

7 

G 

8 

F 

9 

F 

10 

F 

11 

F 

12 

*3 

P 

14 

16 

16 

17 

18 

19 1 

20 

F 

G 

G 

F 

P 

P 

F 

21 

22 

23 

24 

25 

26 

27 

F 

G 

G 

G 

G 

G 

F 

28 1 

F 

29 

F 

30 

p 

31 

P 

"C 

3 

»i 

e* 
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AN ENERGY CONSERVATION SUGGESTION 



Analog Dial-20 Watts PEP 



FROM YAESU 



FL-110 Broadbanded Solid State Linear 
200 Watts Output-Power When You Need It 



CUT YOUR ELECTRICITY BILL! 


FT-301SD 

Digital Dial-20 Watts PEP 


Do your part in Uncle Sam's energy conservation 
program. Obey FCC rules that tell you not to run 

more power than is needed. But when the going 

gets tough, switch in the linear! 


Yaesu’s Deluxe Accessories Complete Your Station 



if * w v v v ■ u 


Shown above: Deluxe Power Supply/Speaker/Digital Clock and Programmable CW Identifier 

• FT-301 SD Transceiver • External VFO • Monitorscope 


For a copy of our latest catalog, send your 
name, address, zip code and ham call sign. 



YAESU ELECTRONICS CORP., 15954 Downey AveParamount, CA 90723 (213) 633-4007 
YAESU ELECTRONICS CORP ., Eastern Service Ctr., 613 Redna Ter., Cincinnati, OH 45215 
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